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ORIGINAL PAPERS 


ANALYSIS OF RECENT MEASUREMENTS OF THE VISCOSITY 
OF GLASSES.—II' 


By G. S. FuLcHEerR 


ABSTRACT 

Viscosity of two series of four component glasses.—The results recently reported by 
S. English? are here analyzed by the method used in a previous paper.* (1) Series 
6SiO2, 1.2Na,0, 0.8(Ca0+MgO). The temperature at which the difference between 
the viscosity of a glass and the viscosity of 6SiO.,2Na,O at the same temperature makes 
a sharp bend is called the aggregation temperature 74. It seems to correspond to 
the devitrification temperature. For this series 74 reaches a sharp minimum for the 
composition 6SiO:, 1.15Na,O, 0.45MgO, 0.39CaO. The viscosity for any temperature 
also reaches a minimum at or near this composition. (2) Series 6S1O2, 1.1 Na, 
0.9(CaO+AlL03). The curves are similar to those for the first series, 74 reaching a sharp 
minimum for the composition 6SiQ., 1.11Na,0, 0.81CaQO, 


Introduction 
Since the first paper on this subject was written,* English has published 
his results for two series of four component glasses.*. The method used in 
analyzing the data for the three component glasses has now been applied 
to these later results. 


Soda-Lime-Magnesia-Silicate Glasses 
The molecular compositions of these glasses are given in Table VIII, 
taking the total number of molecules as § since the glasses are formed by 
T Reed. Oct. 5, 1925. 
2S. English, Jour. Soc. Glass Tech., Trans., 9 [6], 83 (1925). 


3G. S. Fulcher, Jour. Amer. Ceram. Soc., 8 (6), 339 (1925). 
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the molecular substitution of MgO for CaO in the glass 6SiO,, 1.2Na20, 
0.8CaO—more accurately 6SiO2, 1.15Na,0, 0.84Ca0. 


TABLE VIII 


MOLECULAR COMPOSITIONS OF SERIES OF NAasO-CaO-McGO-S10, GLASSES 


Glass number 9 490 491 492A 495 494 331 
SiO, 5.991 5.967 5.942 5.958 6.033 5.978 5.975 
CaO .802 .644 .548 .463 .324 . 265 .012 
MgO .034 .197 .808 .433 .486 .573 .803 
Al,O; .020 .044 .048 .040 .040 .042 
SiO, + Al.O; 6.011 6.011 5.990 5.998 6.073 6.020 5.994 
CaO + MgO .836 .856 896 .810 . 8388 .815 
Excess (CaO + MgO) — .004 + .001 + .016 + .056 — .030 — .002 — .025 
(SiO, + Al,O;)/(RO + 
R,O) 3.02 3.02 2.98 3.00 3.15 3.04 3.01 
8 From the logarithmic 


.84 mo/. MgO + 


+ — 


700° =" 900° §=1000° 100° 1300° 
800 


/400° 


Fic. 17.—A log 10 7 as a function of temperature for 
a series of glasses 6SiO2, 1.15Na,0, 0.84(CaO + MgO) 
for 0 to 0.45 molecule MgO, and for 0.84 molecule MgO, 


as indicated. 


viscosities given by 
English for these glasses 
were subtracted the 
values for the simple 
trisilicate (glass 1E) for 
the same temperatures, 
obtained from a large 
scale drawing of Fig. 5 
(previous article). 
These differences were 
plotted as a function of 
temperature, smooth 
curves were drawn 
through the experi- 
mental points, and from 
these the values for cer- 
tain even temperatures 
(750°, 800°, etc.), were 
read. ‘These smoothed 
results were then cor- 
rected for the excess of 
the amount of (CaO + 
MgO) substituted for 
Na,O over 0.84, the as- 
sumed corrections per 
molecule (obtained by 


plotting change of logi 7 as a function of CaO for various temperatures, 
cf. Fig. 6, and determining the slope at 0.84 molecule CaO) being as follows: 


16 + + + - + + + 
10 + + + + + + + + 
; é 45 
Wy 4 ? 
tex — + + + + > 
0 
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Temp. 700° 750° 800° 850° 900° 1000° 1100° 1200° 1400° 
Corr./mol. 43 4.0 3.7 3.35 2.95 1.75 1.20 1.25 1.40 


Correction was also made for the excess of the ratio of (SiO. + Al.O;) 
to (NaO + CaO + MgO) over 3.00, assuming the following values for 
the correction per unit difference (obtained from Fig. 2): 


Temp. 700° 750° 800° 900° 1000° 1100° 1200° 1400° 
Corr. /diff. 0.70 0.64 0.60 0.54 0.50 0.46 0.43 0.38 


No correction was made for the substitution of Al,O; for SiOe. Since 
both excess (CaO + MgO) and excess SiO: increase the viscosity, the ob- 
served change in login 
is too large in each case, 
therefore the correction 
in each case is negative. /ét 

The corrected differ- 84 
ences for certain con- ,, 
stant temperatures 
were next plotted asa 
function of MgO con- — 
tent. The values for 4 
glass 490 seem about /? 
0.1 too low while those 
for 491 seem about 0.1 .¢ 
too high to fit in with 
the other points. As- 
suming this discrepancy 
to be due to experi- 
mental error (as does 
English), smooth curves 
were drawn through the 
points including values 
for 0.84 molecule MgO ol 
obtained from Fig. 12. 700 a 900° 1000° 100° 200° 
From these the values Fic. 18.—A log 10 7 as a function of temperature for a 
for 0, 0.1, 0.2, etc.,mole- series of glasses 6SiO,, 1.15Na,0, 0.84(CaO + MgO) for 
cule MgO were deter- 0.45 to 0.84 molecule MgO, as indicated. 


18 


.84 


mined. These values, 
somewhat adjusted to give a consistent family of curves, are plotted in 
Figs. 17 and 18. 

These curves are of the same type as those of Figs. 6, 12 and 14, each 
consisting of two apparently straight parts joined by a curve. The tem- 
perature at which the straight parts (extended) for each curve intersect, 
will be called, as before, the aggregation temperature 7, for that glass. 
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The most striking result of the analysis is the way in which this tempera- 
ture T, decreases to a sharp minimum (Fig. 19) for a ratio of MgO to 
CaO of 0.445/(0.84—0.445) = 1.13, which is very close to the eutectic ratio 
for the oxides as determined at the Geophysical Laboratory, 1.24 = 
0.465/(0.84—0.465). This agreement is probably accidental as the eutectic 
or boundary composition must be between two silicates. 

The effect of substituting 0 to 0.45 molecule MgO for CaO in the glass 
6Si02, 1.15Na,O, 0.84Ca0, is to shift the whole viscosity curve (Fig. 17) 
to the left and down, decreasing the low temperature slope slightly. The 
effect of substituting 0 to 0.39 molecule CaO for MgO in the glass 6SiO¢, 1.15 
Na,O, 0.84MgO (Fig. 18), is likewise to shift the curves to the left and 
down, increasing the high temperature slope considerably and the low 
temperature slope only slightly. Glasses with about the eutectic compo- 


950 ~ 
| 
G00 } 
|__| | | 
850 
800 + + + + —+ + 4 
/ 4 5 6 8 


Molecule 


Fic. 19.—Aggregation temperature for 6SiO,, 1.15Na,O, 0.84(CaO + 
MgO) as a function of MgO content. 


sitions have above the temperature of minimum A log 7 (850° to 950°) 
a less change of viscosity with temperature than the trisilicate 6SiOz, 
2Na,0 with which these glasses are compared, but at lower temperatures 
the change of viscosity is much greater and intermediate between that due 
to substitution of 0.84MgO and that due to substitution of 0.84Ca0. 


Soda-Lime-Alumina-Silicate Glasses 


The molecular compositions of these glasses are given in Table IX, 
taking the total number of molecules as 8 as before, since the glasses are 
formed by the molecular substitution of Al,O; for CaO in the glass 6SiOs, 
1.11Na,0, 0.95CaO. 

As in the case of the preceding series, the increase of logio 7 due to the 
substitution of (CaO + MgO + Al.O;) for Na,O in the trisilicate, was 
determined for each reading given by English. The smoothed results at 


| 
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TABLE IX 
MOLECULAR COMPOSITIONS OF SERIES OF NA,O-CaO-A1,O;3-S102, GLASSES 

10 460 459 458 
SiO, 5.955 5.967 6.048 6.098 
Na,O 1.100 1.056 1.004 .931 
CaO .888 .839 .689 .627 
MgO .036 .018 .000 
Al,O3 .021 187 . 250 .345 
(CaO + MgO + Al.Os) .945 .977 .957 .972 
Excess (RO + R:O;) — .005 + .027 + .007 + .022 
SiO. /(8 — SiOz) 2.91 2.93 3.09 3.21 


various even temperatures were corrected first for substitution of MgO 
for CaO using the following values (obtained from Fig. 17): 


Temp. 700° 800° 850° 900° 950° 1000° 1100° 1400° 
Corr. /mol. 1.40 1.40 1.35 0.94 0.40 0.20 0.18 0.18 


To correct for excess (RO + R.O;) the following values were used (ob- 
tained as before from the slopes of A logio 7 as a function of CaO at 0.95 
mol. CaO): 


Temp. 700° 750° 800° 850° 900° 950° 1000° 1100° 1400° 
Corr./mol. 5.6 6.25 49 46 423 3.38 3.5 1.6 iF 
£.0 


Correction was also 
made for the excess of 
the SiO, ratio over 2.91. 

The corrected values 
for certain temperatures 
were plotted as a func- 
tion of AlO; content 
and the smoothed 
values were plotted as 
a function of tempera- 
ture. Fig. 20 gives the 
results somewhat ad- 
justed to give a consis- 
tent family of curves. 
The values for 0.95 
molecule Al,O; were ob- 
tained from Fig. 13 by 
extrapolation. The set 
quite similar to the set 45 
for substitution of MgO Fic. 20.—A log 10 7 as a function of temperature for a 
for CaO. The aggre- series of glasses 6SiO2, 1.11Na,0, 0.95(CaO + AlO;) con- 
gation temperature taining various molecular amounts of Al,Os, as indicated. 


900° 400° 1200° 1300° 1400° 
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(Fig. 21) decreases to a sharp minimum which seems to be for 0.14 molecule 
Al,O; although this is somewhat uncertain because only four glasses were 
studied. This composition must correspond to a eutectic between two 
silicates. There is no eutectic between Al,O; and CaO in this region. 

The effect of substituting 0 to 0.14 molecule AlO; for CaO in the 
glass 6SiOz, 1.11Na20, 0.95Ca0O, is to shift the viscosity curve (Fig. 20) to 
the left and down, increasing the high temperature slope and decreasing 
the low temperature slope considerably. The effect of substituting 0 to 
0.81 molecule CaO for Al,O; in the glass 6SiO2, 1.11Na,0, 0.95A1,Os, is also 
to shift the viscosity curve (Fig. 20) to the left and down, decreasing the 
high temperature slope and increasing the low temperature slope slightly. 

The easiest way to obtain the viscosity curve for any composition inter- 
mediate between those for which curves are given in Figs. 17, 18 or 20 is 
to determine the aggregation temperature from Figs. 19 or 21, locate this 
on the dotted aggregation temperature curve of Figs. 17, 18 or 20, then 
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Fic. 21.—Aggregation temperature of 6SiO2, 1.11Na,0, 0.95(CaO + Al.O;3) as a 
function of Al,O; content. 


draw the high and low temperature lines with slopes intermediate between 
the two nearest curves and connect them with a curve. To get more 
accurate results it is necessary to plot A logis 7 as a function of CaO or 
Al,O; for various constant temperatures. 

The absolute values given in Figs. 17, 18 and 20 may be in error by 0.1 or 
even 0.2 but the variation of the curves with composition probably corre- 
sponds, at least qualitatively, with that indicated by the figures. It 
would be of interest to determine by quenching experiments whether the 
compositions 6SiO2, 1.15Na,0, 0.45MgO, 0.39CaO and 6SiO2z, 1.11Na,0, 
0.81CaO, 0.14A1,0; actually do correspond to eutectics. 
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A METHOD FOR TESTING THE CROSS-BENDING STRENGTH 
OF ENAMELS'! 


By R. R. DANIELSON AND W. C, LINDEMANN 


ABSTRACT 
Methods which have been proposed for measuring the strength of enamels, by 
means of impact tests, are not entirely applicable to enameled flat ware, where the 
ordinary strains are due to bending of the sheets. An apparatus has been devised 
by means of which bending stresses can be applied in gradually increasing increments 
so that the normal behavior of enamels under such stresses can be observed and mea- 
sured. 


Introduction 


The subject of strength of vitreous enamels is always one of extreme 
interest and several methods for determining the strength have been pro- 
posed. A method for testing the resistance of kitchen ware enamels to 
impact has been described by Landrum? in which a five-pound weight 
is dropped a distance of 20'/, inches onto the ware. Various modifications 
of the impact test have also been suggested by Orton* and by Danielson 
and Sweely.‘ 

It will be noted that all these methods are concerned with the resistance 
of enamels to impact and this is natural since the type of ware to which 
these tests have been mainly applied usually fail because of stresses re- 
ceived in impact. Such articles, however, as signs and stove parts in the 
form of flat sheets, probably fail in most cases because of the excessive 
flexing of the sheets during handling. This type of failure is, therefore, of 
interest to manufacturers of this class of ware because of breakage en- 
countered at times in the assembling and mounting of enameled parts, 
and also because of the natural desire to produce ware which will be as free 
as possible from any inherent tendencies of this sort. How to determine 
quantitatively, and in a reasonable length of time, what type of enamel or 
shop practice will give the most satisfactory results in this connection has 
been a real problem. Bending tests have been suggested but no practical 
method for applying the load or measuring the flexion has previously been 
brought forward. 

Description of Apparatus 


The apparatus shown in Figs. 1, 2 and 3 has recently been constructed 
for testing the bending strength of porcelain enamels. A transverse load 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrEtTy, Columbus, Ohio, 
February, 1925. (Enamel Division.) Received Sept. 24, 1925. 

2 R. D. Landrum, “A Comparison of Ten White Enamels for Sheet Steel,’’ Trans. 
Amer. Ceram. Soc., 14, 489 (1912). 

3 E. Orton, Jr., “Testing of Enameled Sheet Steel Wares,’’ Trans. Amer. Ceram. 
Soc., 11, 320 (1909). 

4R. R. Danielson and B. T. Sweely, ‘Relations between Compositions and Prop- 
erties of Enamels for Sheet Steel,’’ Jour. Amer. Ceram. Soc., 6 [10], 1011 (1923). 
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is applied to enameled test plates, 2 x 12 inches and of 22 gage sheet steel. 
In order to eliminate variations in results due to varying thickness of 
enamel coating, the test plates are weighed after each coat is applied and 
fired and only those of a specified weight are used. 


dia. 
¢| © | 
| Stop 
d bar 
~t-- Ratchet 
5 a2., 
; 120 teeth 
| 
| 
/ | 


Fic. 1.—Sketch of apparatus for cross-bending tests. 


As will be noted in Fig. 3, the test plates are placed against stationary 
bearing supports made from 3-inch pipe, the load being applied by a 
movable 3-inch roller fulcrum, which is raised vertically by an eccentric 
arrangement operated from a ratchet wheel. The 3-inch circular bearing 
supports prevent sharp bends and also allow for continual readjustment of 
the bearing points. The two stationary 
supports are fixed at 10 inches, center 
to center, with the movable roller half- 
way between these points. The en- 
ameled plates are placed face side up 
in contact with the fixed supports and 
the movable roller is raised until in con- 
tact with the under side of the plate. 
Then, by means of the ratchet, the 
movable roller is raised the desired dis- 
Fic. 2.—View of apparatus showing tance, each notch on the ratchet giving 

device for raising movable roller. a vertical rise of about */s, inch. This 

atrangement places the upper enameled 
surface in tension and also permits of ready observation of progress of 
failure during the period of test. 

In our tests it has been found advisable to make three notches on the 
ratchet, the initial elevation of the movable roller, and one notch each 
interval thereafter. ‘These adjustments are made twice each day and ob- 
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servations are made at each interval for the first appearance of crazing 
or cracking of the enamel, as well as the point at which the enamel flakes 
from the plate. 
TABLE I 
RESULTS OF TESTS ON ENAMELS 


Condition of Enamels 


Enamel 1, Enamel 2, Enamel 3, Enamel] 4, 
31.39% 31.39% 29% 25% 
Hour No. of feldspar, feldspar, feldspar, feldspar, 
when notches 8.86% 10.86% 12% 16% 
Date observed raised quartz quartz quartz quartz 
1/8/25 5:30 P.M. 3 Good Good Good Good 
1/9/25 8:00 A.M. : Good Good Good Good 
1/9/25 8:00 A.M. 1 Good Good Good Short fine 
crack 
1/9/25 5:30 P.M. . Good Good Good Crack 
length- 
ened 
1/9/25 5:30 P.M. 1 Good Good Good Crack 
length- 
ened 
1/10/25 8:00 a.m. P Good Good Good Crack 
across 
plate 
1/10/25 8:00 a.m. 1 Good Good Good Crack 
across, 
plate 
1/10/25 12:30 p.m. Good Good Good Enamel 
; flaked 
1/10/25 12°30 p.m. 1 Fine crack Good Good Enamel 
flaked 
1/12/25 8:00 a.m. ‘ Crack across Fine crack Good Enamel 
plate flaked 
1/12/25 8:00 a.m. 1 Enamel Enamel Good Enamel 
flaked flaked flaked 
1/12/25 5:30 p.m. ; Enamel Enamel Good Enamel 
flaked flaked flaked 
1/12/25 5:30 P.M. 1 Enamel Enamel Fine crack Enamel 
flaked flaked flaked 
1/13/25 8:00 A.M. R Enamel Enamel Several fine Enamel 
flaked flaked cracks flaked 
1/13/25 8:00 a.m. 1 Enamel Enamel Cracks Enamel 
: flaked flaked enlarged flaked 
1/13/25 5:30 P.M. ; Enamel Enamel Additional Enamel 
flaked flaked cracks flaked 
1/13/25 5:30 P.m. 1 Enamel Enamel Additional Enamel 
flaked flaked cracks flaked 
1/14/25 8:00 A.M. : Enamel Enamel Additional Enamel 
j flaked flaked cracks flaked 
1/14/25 8:00 a.m. 1 Enamel Enamel Enamel Enamel 


flaked flaked flaked flaked 
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Colored ink, rubbed lightly into the enamel surface, brings out very 
definitely the first indications of crazing which are not readily apparent. 


Results of Tests 


Typical results obtained with this apparatus are shown in Table I. Four 
white enamels in which the only changes are in the feldspar and quartz 
content, as shown, have been applied to ground coated plates and sub- 
jected to test. It will be noted that the initial failure occurred in the 
bending of the plates with readings of from 4 to 9 notches on the machine 
equivalent to a spring in the plates of from */;5 to 7/15 inch. This un- 
doubtedly gives a satisfactory range for the differentiation of the enamels, 
although the results given in this form are not nearly as expressive of the 
value of the test as that shown in 
Table I, or even better than this, actual 
observations of the enamel during the 
life of the test. 

These data have been checked with 
very satisfactory consistency in the re- 
sults, and it is quite evident that the 
machine is sufficiently sensitive to mea- 
sure cross-breaking strength with the 
required differentiation for all practical 
- purposes. Sufficient data are not avail- 

' able at this time from which to draw 
| = ceneral conclusions as to the effect of 
Fic. 3.—View of apparatus showing replacements of feldspar by quartz and 

arrangement of test plates. the results are offered merely as indica- 

tive of what may be expected in the use 

of the apparatus. It is only necessary to state that the apparatus has 

been used successfully for several months to permit of the collection of 

accurate information on the cross-bending strength of enamels produced 
under factory conditions. 


Summary 


Impact tests which are valuable in indicating the resistance of enamel 
kitchen ware and similar articles to ordinary abuse encountered in that type 
of ware, are not satisfactory for determining the ability of enamel flat ware 
to withstand stresses set up in its handling and use. The apparatus and 
the method described above apparently serve very well for the latter pur- 
pose, and offer a means for quantitatively determining this property. 


A. J. LINDEMANN AND HoOvVERSON STovE CoMPANY 
MILWAUKEE, WIs. 
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THE THERMAL EXPANSION OF REFRACTORIES! 
By F. H. Norton? 
ABSTRACT 

The thermal expansion or contraction of a number of typical refractories has been 
measured up to 1700°C in a neutral or slightly oxidizing atmosphere. In nearly every 
case the expansion curve has been carried to a higher temperature than given by pre- 
vious data. In a few cases the expansion curve has been obtained for materials that 
have not been studied in this way before. It is believed that the expansion curve of a 
brick, if carried to the softening point, gives valuable information as to the performance 
of that brick in service. 


The thermal expansion of refractories has been studied to a considerable 
extent up to 1000°C, but above this temperature the observations are few 
and conflicting. As much valuable information can be obtained from the 
complete expansion curve of a refractory brick, tests were made on a num- 
ber of typical refractories up to temperatures of 1700°C. 

The information that may be obtained from these expansion curves is 
summarized as follows: 

1. The tendency of a brick to spall, other things being equal, is pro- 
portional to the coefficient of linear expansion.* The coefficient in most 
cases varies with the temperature so it is necessary to pick out the tem- 
perature at which spalling occurs. This has been found by observation 
to lie between about 300°C where the thermal strains begin to become seri- 
ous and 700°C where plastic flow‘ is believed to commence in most materials. 
Usually the maximum coefficient for the whole temperature range lies 
between these limits, which alone would account for spalling at these 
temperatures. The non-spalling possibilities of a given material can there- 
fore be judged by the maximum coefficient of expansion between these two 
temperatures. 

2. Nearly all refractories are composed largely of crystals, which may 
have two or more allotropic forms each of which is stable over a certain 
temperature range. The inversion of a crystal to another form is usually 
accompanied by a change in volume which is sharply indicated on the 
expansion curve. Thus the expansion curve indicates the form and the 
relative amount of the crystal components. Also in studying new mate- 
rials the discontinuities in the expansion curve are an aid in studying that 
material. 

3. The total amount of reversible expansion determines the size of the 


1 Recd. Aug. 10, 1925. 

2 Babcock and Wilcox Fellow, Division of Industrial Coéperation and Research, 
Massachusetts Institute of Technology. 

3 F. H. Norton, “‘A General Theory of Spalling,’’ Jour. Amer. Ceram. Soc., 8 {1}, 
29-39 (1925). 

*M. C. Booze and S. M. Phelps, ‘“‘A Study of the Factors Involved in the Spalling 
of Fire Clay Refractories,”’ Jour. Amer. Ceram. Soc., 8 [6], 361-82 (1925). 
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expansion joints needed in wall construction. In the construction of 
crowns a material with a low coefficient of expansion is desirable to prevent 
pinching the ends of the blocks. 

4. The temperature at which irreversible contraction starts is of con- 
siderable importance as this temperature is very close to the maximum 
temperature at which the refractory may be safely used. 


Description of Apparatus 

A number of preliminary tests indicated that the expansion and contrac- 

tion of refractory materials was not the same in the reducing atmosphere 

of the electric furnace and in a neutral or slightly oxidizing atmosphere. 

It was therefore decided to make these tests in a gas fired furnace with a 
neutral atmosphere. 

The change in length of a specimen was measured by sighting on the 

ends with filar telescopes. This gave the length of the specimen directly, 

7 a without the use of some auxiliary 

= L member to bring the measuring 

= point outside of the furnace. In 

EN worcie all cases specimens one inch square 

Specimen ---}.4- PENA muffle and nine inches long were used. In 

Tube ~~. y most cases they were cut out of 


ol 7 - Fa a standard sized brick, but where 


7 ~~: the amount of material was limited, 

Zax 2 ‘screen! asin the case of zircon, the speci- 

Lamp’ men was molded directly to this 

\ size. The ends of the specimen 

Z Fic. 1. a were accurately ground before 
placing in the furnace. 

A cross-section of the furnace is shown in Fig. 1 and a photograph in 
Fig. 2. The gas and air from a Maxon premix blower enters under the 
crown and passes down around the muffle and out through the bottom 
flue. The muffle was molded in one piece of silicon carbide and four sight 
tubes were cemented tightly into it. Access to the muffle was gained 
through the open end. 

The telescopes were sighted on the ends of the specimen through the 
sight tubes and against a bright background produced by lamps with 
concentrated filaments. This background had an apparent temperature 
of about 1900°C. 

In all runs the temperature was increased at the rate of 100°C per hour. 
This rate was chosen so that the inside of the specimen would never lag 
more than 10°C behind the outside. The temperature was measured at 
low temperature by a calibrated chromel-alumel couple with the tip against 
the specimen. At 900°C the couple was removed and the temperature 


™ Telescope 


q 
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read with an optical pyrometer through the sight tubes. The temperature 
difference between the two ends of the specimens was never more than 
10°C and at the higher temperatures was much less. 

The highest temperature used in these tests was 1700°C because the 
specimens either softened or started to react with the muffle and caused 
fumes. It is believed, from comparison with other furnaces of the same 
type, that 1850°C could have been reached. 


Precision 


The thermocouple was calibrated at the boiling point of water, naphtha- 
lene and sulphur and at the freezing point of aluminum and copper. The 
optical pyrometer was cali- 
brated against a Pt, Pt-Rd 
couple which had been cali- 
brated at the freezing point of 
aluminum and copper. At the 
higher temperatures the pyrom- 
eter was checked against a 
standard instrument at the 
Massachusetts Institute of 
Technology. It is believed that 
up to 1350°C the temperatures 
are correct to =5°C and above 
this to = 10°C. 

When taking a reading of the 
length of the specimen the cross 
hairs on the telescope were set 
several times and the average 
taken. Except in a few cases at 
high temperature where the 
fluxes in the brick bubbled out 
of the surface the readings are Fic. 2. 
precise to + .01% of the length 
of the specimen. ‘The magnesite and lime specimens reacted considerably 
at temperatures above 1600°, so the readings above that temperature are 
erratic. 


Description of Tests 


The following list of refractories was selected for test: 


1. Silica brick (Pa.) 6. Fire clay brick (commercial brick, 
2. Kaolin brick (fired at 1300°C) Mo.) 

3. Kaolin brick (fired at 1430°C) 7. Fire clay brick (commercial brick, Pa.) 
4. Kaolin brick (fired at 1500°C) 8. Fire clay brick (commercial brick, 


Kaolin brick (fired at 1620°C) Colo.) 
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9. Fire clay brick (commercial brick, 16. 

Md.) 17. 

10. Silicon carbide brick (commercial 18. 
brick) 

11. Zircon brick (pure Fla.) 19. 

12. Zircon (brown Fla.) 

13. Zirconia brick (Brazilian ore) 20. 

14. Mullite brick 

15. Magnesite brick (pure Grecian) 21. 


In every case as full a description as 


composition and manufacture of the brick or specimen used. 


Magnesite brick (commercial brick) 
Chrome brick (commercial brick) 
Spinel brick (magnesia spinel) 


Lime brick (pure commercial lime 
crystallized) 


Alumina brick (fused alumina) 


Insulating brick (commercial brick) 


possible has been given of the 
It should 


be noted that in all cases the materials are of commercial purity such as 
would be used to make brick, and no attempt has been made in the 


present investigation to study chemically 


pure refractory substances. 


30 
| 
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The expansion curves for the specimens 


The temperatures in all cases are given in centigrade degrees. 


tested are shown in Figs. 3 to 6. 


The 


curves are plotted as percentage elongation. 


1. Silica Brick 
(Commercial) 


The specimen was cut from a standard brick. 
An analysis of this particular brick was not ob- 
tained, but the silica content was probably between 


96% and 97%, and according to J. Spotts McDowell! contains, 


1“*A Study of Silica Refractories’’ Amer. Inst. Min, Ens., Bull., Nov., 1916. 


| 
4 
| 
a 
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or 
ot 


In the same reference are shown expansion curves of quartz, cristobalite 
and tridymite obtained from various sources. 


| | 
46 + + + + | —+— + — 
44 4 +— 4 + } 
42 + + + + + + 
| | | 
| | | 
| | | 
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34 
3.2 + } 
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| | | 
26 + + + + + + | + 
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a a 4 + + + + + + + + + + + 
| 
| 
+ + + + 4 + + + + 
© | 
/2 + + + + 4 + 4 + 
se | /7- Chrome Brick 
(Commercia/) 
14 + 
8 - Fire Clay 
40 Brick 
Colorad 
| 
6 4 4 
4 
| | Fire Clay Brick -+" 
(Maryland) 
ra) 
-2 + 
200 400 600 800 1/000 200 /400 1600 
Deqrees C 
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The expansion curve for this brick starts up rapidly to 260° where the 
expansion is 1.09%. ‘The specimen holds this length up to 620° where it 
suddenly increases to 1.29%. ‘There is no indication of the tridymite 
inversion point at 110° because of the small amount of this material. 
The inversion of a to B cristobalite, which is clearly marked at 260°, shows 
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that there is a large porportion of this material in the brick. The quartz 
inversion point is sharply defined at 610° showing also a considerable 
amount of this material in the brick. 

Beyond 700° the brick contracts slowly to 1400° and then expands rather 
rapidly to a maximum at 1525°. Above this temperature the brick shrinks 
quite rapidly and at 1700° starts to soften. The expansion of the brick 
above 1400° is due to the conversion of tridymite and quartz to cristobalite 
as the latter material has the lower average density. Fenner gives the 
formation temperature of cristobalite as 1470°. 

It is believed that a high temperature expansion curve of a silica brick 
will give more information concerning its quality than any other single 
test. 


1.4 
T 
| | 20-Alumina Brick-~.| | 

| 2/-Insulating Brick | 
| 
Z 

S U-Zircon Brick 
| 
| 12-Zircon Brick (Brown) R | | | 
| /2-2ircon Bric rown))- 
4 | | 
200 400 600 800 1000 /400 1600 
Degrees C. 
Fic. 5. 


This brick was made of pure kaolin with the 


2. Kaolin Brick : 
following analysis: 


52.02 CaO and Some 


The melting point is 1740° (reducing atmosphere). 

The grog was fired at approximately 1620° for 30 hours and the brick 
was fired at 1300°. ‘The structure was soft and crumbly, showing little 
vitrification of the bond. ‘The porosity was 29.6%. 

The specimen shows a steady rate of expansion up to 300°, then it be- 
comes less for the next 200°, and beyond 600° rises more rapidly. ‘The 
change in slope at 300° corresponds to the inversion of a@ to 8 cristobalite, 
while the increase in slope at 600° corresponds to the inversion of a to 8 
quartz. This portion of the curve indicates the presence of some free 
silica in the brick in the form of cristobalite and quartz. 


The expansion reaches a maximum of .53% at 1075° and then falls 


steadily as the temperature is increased. This contraction is not reversible 


| 
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and will continue up to the softening point where it amounts to about 
—6.8%. It is clear that this brick when fired at such a temperature 
will show excessive shrinkage in use. 

. : This brick was the same as Specimen 1 except 
3. Eadie Sees that it was fired at 1430° for 30 hours. The bond 
had started to vitrify, giving a fairly strong structure. ‘The porosity had 
decreased to 26.0%. 

The expansion curve rises rapidly to 300°, slowly to 600° and then more 
rapidly to the maximum at 1400°. ‘The free silica in the bond has not 
combined at this temperature as the transformation points are even more 
clearly shown than in the lower fired specimen. 


26 

22 + 

20 

18 

/6 + + + + 
5 /9-Lime Brick 
- Spine! Brick 
bey 
— 
40 

8 
~ 
6 
0-Silicon Carbide Brick 
“ss. /4-Mullite Brick 


200 400 600 800 1000 1/200 1400 /60C 
Degrees C 


Fic. 6. 


The fact that expansion is increased by a higher firing indicates that 
the bond was vitrified in the second case giving a dense and less porous 
structure. 

The specimen showed a permanent shrinkage above 1400° which in- 
creased rapidly above 1600° and amounted to about —6.5% at the soften- 
ing point. 

This brick was the same as Specimen 1 except 
that it was fired at 1500° for 30 hours. The brick 
was harder and more vitrified than the previous specimen, giving a porosity 
of 24.5%. 


4. Kaolin Brick 


| 
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The expansion curve rises less rapidly than for Specimen 2 and shows 
less indication of the silica points. ‘This would indicate that the silica 
had started to combine with the alumina in the bond to form mullite and 
silica glass. 

The expansion continues up to 1350°, drops off slightly to 1500° and 
then rises to a maximum at 1570°. This peculiarity in the curve is re- 
peated in the curve for silica brick and must be due to the formation of 
cristobalite. 

The permanent shrinkage is very rapid beyond 1600°C, falling to —6.2% 
at the softening point. 

. . This brick was the same as Specimen 1 except 
* aes Seek that the firing temperature was 1620° for 30 hours. 
The specimen was very hard and vitrified with a porosity of 18.0%. 

The expansion curve is nearly a straight line with a rather low slope. 
There is only a very slight trace of the silica points, showing that practically 
all free silica is converted to either glass or mullite. 

The greatest expansion is obtained at 1600°, above which a rapid per- 
manent contraction takes place amounting to —5.2%. 

This brick can be used up to 1600° with no permanent change in size, 
but if the brick is used above 1650° (3000°F) some permanent shrinkage 
will occur. The performance of the brick in service checks up exactly 
with these figures. 

The tests on this brick at different firing temperatures bring out the 
fact that the silica content of a fire clay brick is not a measure of the 
coefficient of expansion as has been sometimes believed, for the firing 
conditions and form of the silica have a considerable influence. 

The curves obtained here are in good agreement with the results obtained 
at lower temperatures by Houldsworth and Cobb! 


6. Fire Clay Brick on kaolins fired at different temperatures. 


bo =" This is a brick made from a refractory Missouri 
se clay. An analysis of this brand of brick is given as: 


The melting point was found to be 1720° (reducing atmosphere). 

This specimen expanded fairly steadily up to 1300°, but showed a slight 
flattening of the curve between 300° and 600° which indicates a small 
amount of free silica. Above 1320°, which is probably the firing tem- 
perature of the brick, shrinkage occurs with increasing rapidity up to the 
softening point. 


1 Houldsworth and Cobb, ‘‘The Reversible Thermal Expansion of Refractory Ma- 
terials,’”’ Jour. Amer. Ceram. Soc., 6 [5], 645 (1923). 


4 
4 
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7. Fire Clay Brick This is a commercial brick made of Pennsyl- 
(Commercial vania flint and plastic clays. The melting point 
Pennsylvania) is 1680° (reducing atmosphere) and the analysis is: 
0.20 


The specimen expanded quite evenly up to 1200° with little trace of 
free silica. Above this temperature the specimen exhibited a peculiarity 
that is inherent in Pennsylvania clays and in few others. ‘This is the so- 
called secondary expansion which starts in where most clay brick shrink, 
and increases rapidly up to 5 or 6% at the softening point. 

The theory of this expansion has been discussed but as yet no really 
satisfactory explanation has been advanced. Two facts, however, are 
significant: the clay does not show this expansion under load, and a frac- 
ture of the expanded material shows a series of bubble-like pores. This 
leads one to believe that at 1200° some of the fluxes soften and in reacting 
give off a gas, possibly SO, or H2S, which forms bubbles and increasingly 
bloats the clay as the temperature goes higher. 

At first it might be thought that this property would be a distinct dis- 
advantage in use but when the brick are set in a wall the restraint is suffi- 
cient to prevent much of this secondary expansion. A test wall made up 
of brick of this type of clay not only shows no expansion in length or height 
when heated to 1600° on the surface for 24 hours, but actually shows a 
slight shrinkage like other clay brick. 


6. Piss Cony Belch This is a brick made from a high silica Colorado 


(Commercial 

Colorado) clay having the following analysis: 

SiOz... . . 62.55% 0.62% 
Al,Os.. . ... 35.40 MgO.... 0.10 


Alkalis.. . 


The melting point was 1700° (reducing atmosphere). 

This specimen expanded very rapidly at first and showed the silica in- 
version points very strongly, indicating a considerable amount of free 
silica. A rapid shrinkage took place above 1250°. 


©. Fae Guy ee This brick is made from a Maryland flint clay 


> land) bonded with a similar plastic clay. The analysis 
ne of the brick given by the makers is: 
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The melting point is 1610° (reducing atmosphere). 

This brick expands up to 1100° rather steadily then starts to shrink 
rapidly to 1400°. At this temperature the specimen stops shrinking and 
shows great secondary expansion. ‘This characteristic is rather peculiar, 
but is due to the same causes as attributed to the Pennsylvania brick. In 
this case the original firing was so low that actual shrinkage took place 
before the secondary expansion started. 

10. Silicon Carbide This brick is made of pure siC crystals fritted 

: : together at high temperature. No clay bond was 
Brick (Commercial) 

The specimen expanded rather rapidly up to 300° after which the slope 
decreased slightly and remained the same up to the highest temperatures 
reached. The presence of a very small amount of silica is indicated. On 
the whole the ‘coefficient of expansion is about the same as kaolin or 
bauxite and not much lower, as has been sometimes stated. 

This specimen was made from a purified beach 
sand. It was white in color and was composed of 
evenly sized particles. 

The analysis is as follows: 


11. Florida Zircon 
(ZrO,-SiO,, White) 


It is impossible at present to tell what is the proportion of zircon and 
zirconia, although the former is supposed to predominate. 

The melting point was above 2000° (reducing atmosphere). 

The sand was mixed with molasses and fired for two hours at 1650° 
which gave a firm structure with little vitrification. 

The specimen expanded rather slowly to a maximum at 1500° and then 
shrank rapidly. An inversion point is indicated at 800°, and a slight 
inflection at 260° and 600°. The latter points indicate some free silica. 

This specimen was made from a less purified 
zircon sand from the same source as the preceding 
sample. It had the following analysis: 


12. Florida Zircon 
(ZrO,-SiO,, Brown) 


The melting point was 1935° (reducing atmosphere). 
The sand was mixed with molasses and molded. It was fired at 1590° 


for 4 hours. 

This specimen showed a low and even expansion at the lower tempera- 
tures, but at 800° contracted reversibly nearly one-half a per cent. At 
1400° it expanded rapidly to 1550° where it began to shrink. 


4 
t 
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This brick was made of zirconia ore from Brazil 


13. Brazilian having the following analysis: 


Zirconia (ZrO,) 


The melting point was over 2000° (reducing atmosphere). 

The lumps of ore were fired for 4 hours at 1700° which changed their 
size or appearance very little. The lumps were crushed with difficulty to 
pass a 4-mesh screen. This was bonded with 20% fine crushed raw ore 
and 20% molasses solution. The dried brick were fired for 8 hours at 
1675° and showed a linear shrinkage of only 2.3% but were slightly dis- 
torted. A section of the brick showed that it was well vitrified with a 
number of bubble-like pores. 

The specimen started to expand at a low rate up to 300° and then more 
rapidly up to 500°. From 500° to 600° it was nearly constant but above 
this it rose rapidly to 1075° where there was adipin the curve. This would 
indicate the presence of some free quartz and some change in the crystal 
structure at 1100°. Of the silica shown in the analysis, some is free, some 
combined with the alumina and probably some is in the form of zircon. 

The maximum expansion is reached at 1600° above which there is a 
rapid shrinkage. The expansion curve is very similar to that for the 


white zircon. 

14. Mullite Brick _. Biscuits were made up of kaolin and bauxite 
in such proportions as to make a composition of 

72% AleOs and 28% SiOe, according to the diagram of Bowen and Greig. 

The biscuits were fired for 10 hours at 1780° and were converted almost 

completely to very fine close grained mullite crystals. 

The biscuits were crushed to pass a 4-mesh screen, bonded with 30% 
raw material of the same composition as the biscuit and fired for 4 hours at 
1785°. The brick were very hard and vitreous but with numerous pores. 

The specimen expanded rather slowly to 700°, contracted slightly up 
to 800° then expanded steadily up to 1300°. Between 1300° and 1400° 
the expansion was quite low but increased again up to 1700° where the 
specimen started to react rather violently with the muffle. 

Two inversion points occur, a very distinct one between 700° and 800° 
and a less definite one between 1300° and 1400°. The first one is probably 
due to a change of form in the mullite crystals. The second one corre- 
sponds with the dip in the silica curve at the same temperature and indi- 
cates a slight excess of silica in the brick. 

This brick was made of pure Grecian magnesite 


with approximately the following analysis: 


Fe,O; and Al,O3.............. 0.5 


The melting point was over 2000°. 

The calcined material was made into biscuits and fired for 10 hours at 
1780° which converted it almost completely into periclase crystals. A 
very few forsterite crystals were observed. 

The biscuits were crushed up to pass a 4-mesh screen and bonded 
together with 16% of raw magnesite. The brick were then fired at 
1680° for 4 hours. They were strong but rather porous and were of a 
light straw color. 

The specimen expanded rapidly and steadily up to 1000° where there 
was a slight increase in slope. At 1400° there was a small dip in the curve 
that undoubtedly corresponds to the inversion of the small amount of 
a periclase in the original brick to 6 periclase. Above this point the length 
increased rapidly to a little over 1700° when the fumes caused by the re- 
action of the specimen and muffle made it impossible to take further read- 
ings. ‘The éxpansion is reversible. 

Magnesite is remarkable in having a large and regular expansion which 
makes the brick rather sensitive to temperature changes and makes large 
expansion joints necessary. 

This is a commercial magnesite brick which 
probably contains some iron oxide to bring down 
the vitrifying point. The brick was dark brown 
in color and was quite dense. 

The expansion curve started up in the same way as the preceding speci- 
men, but at 400° showed an increase in slope due probably to magnesia- 
iron compounds. This hump in the curve is confirmed by the tests of 
R. H. H. Pierce’ on a similar brick. The increase in slope at 1000° is 
identical with that on the previous specimen. The expansion then con- 
tinues up to 1440° where it starts to shrink irreversibly to 1680°, after 
which it shrinks very rapidly beyond the range of the telescopes. This 
shrinkage is probably due to the change of a to 8 periclase, which had 
not been completed in the initial firing. 

Chinen This is a commercial chrome brick, probably 
: running rather high in iron, but with a high melting 
(Commercial) 
point. 

This material expands rapidly, with a trace of an inversion point at 
600° which indicates a little free quartz. At 1000° there is a tremendous 
change in size, indicating that some inversion has occurred. This change 
comes at such a high temperature, however, that it should not cause spalling. 

1 J. S. McDowell and R. M. Howe, “Magnesite Refractories,”” Jour. Amer. Ceram. 
Soc., 3 [3], 227 (1920). 


16. Magnesite Brick 
(Commercial) 
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Above 1150° a slow contraction takes place and at 1500° rapid shrinkage 
starts in. 
This brick was made up as follows: 
Grecian magnesite was ground intimately with 
a pure bauxite in the correct proportions to give magnesia spinel. ‘This 
material was made into biscuits and fired for ten hours at 1730°. The 
product consisted of about 90% spinel crystals, the remainder being mainly 
silica and titanium oxide. The biscuits were crushed into grog and bonded 
with raw bauxite and magnesite in the original proportions. The brick 
were then fired for four hours at 1690°. 
The brick were light colored, composed of many fine crystals and very 
hard. The melting point was over 2000° (reducing atmosphere). 
The specimen expanded fairly uniformly up to 1400°, remained constant 
to 1600°, then shrank rapidly. There were no indications of inversion 
points. 


18. Spinel Brick 


Pure, calcined lime was heated for four hours at 
a temperature between 1850° and 1900° in a gas 
furnace. After cooling, the lumps were hard and composed of glistening 
crystals. They showed little tendency to slake after one month’s exposure 
in the air. . 

The lumps were crushed into grog and pressed into specimens without 
bond. ‘They were fired for one hour at 1740° and gave a firm, hard struc- 
ture. 

The specimen expanded evenly and rapidly to 1500° where an inversion 
point occurs. Above this temperature the expansion continues rapidly. 
As this curve is very similar to the magnesite curve it is probable that there 
is an @ and @ form of crystallized calcium oxide with an inversion tem- 
perature at 1500°. 


19. Lime Brick 


om Dust Mission The fused alumina was in crystals of about 28 
° mesh size. The analysis showed the material to 


be quite pure: 


The melting point was about 2000°. 

The specimen was made without bond and fired at 1650°. 

The specimen expanded very evenly up to 1050°, then it expanded 
rapidly to 1110° and remained nearly stationary up to 1180°. Above 
this the expansion was regular to 1.23% at 1600°, where irreversible con- 
traction started and reached .70%. Had the specimen been fired harder 
this contraction would not have taken place. 

An inversion point is indicated between 1100° and 1200°. 
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This is a commercial insulating brick composed 
mainly of infusorial earth, and has therefore a very 
low apparent density. The composition is mainly 
silica. The melting point is 1630° (reducing atmosphere). 

The expansion was rapid up to 250° and then very slight up to the 
shrinkage point at 1050°. A slight dip is evident at 600°, indicating some 
free quartz. 


21. Insulating 
Brick 


Discussion of Results 


The important characteristics of the specimens tested are assembled in 
Table I below: 


TABLE I 
o “ES we 
om a Sot & a = &5 
1 Silica 1700° ae 83 1000 1% 260°,610° 1400° 1550° 
2 Kaolin 1740 1300° 47° 7¢ 1 260°, 600° aa 1050 
Kaolin 1740 14380 68 87 1 260°, 600° 1380 
4 Kaolin 1740 1500 53 7 1 260°, 600° i 1580 
5 Kaolin 1740 1620 43 7 1 ares Par 1610 
6 Fire Clay (Mo.) 1720 - 54 80 Large 600° me 1300 
7 Fire Clay (Pa.) 1680 Ao? 51 64 —5 600° 1250 1250 
8 Fire Clay (Colo.) 1700 cs 54 174 Large 260°, 600° a 1220 
9 Fire Clay (Md.) 1610 Pee 45 80 —3 Sabet = 1100 
10 Silicon Carbide 2000+ 43 48 0 1700+ 
1l Zircon (white) 2000+ 1650 64 92 Large 800° 1400 1510 
12 Zircon (brown) 1935 1590 42 48 2 600°, 1400° - 1550 
13. Zirconia 2000+ 1675 59 87 30", .. 1600 
14 Mullite 1850 1785 53 82 1700+ 
15 Magnesite (pure) 2000+ 1680 142 151 0 1430° 1000 1700+ 
16 Magnesite (com- 
mercial) 147 210 2 500 1440 
17 Chrome (com- 
mercial 124 2 1000° 1130 1540 
18 Spinel 2000+ 1690 76 110 1 ee 1200 1600 
19 Lime 2000+ 1740 1388 145 0 1500° 700 1700+ 
20 Alumina 2000+ 1650 77 82 1 1180° ms 1580 
21 Insulating 1630 74 480 Large 200°,570° 1050 


If the specimens are listed in the order of their melting point as in Table 
II, we obtain an idea of their value for high temperature use. 

The first seven specimens may be classed together as very refractory 
materials for the highest temperature use. The mullite and kaolin belong 
to an intermediate class, while the silica and fire clay are at the bottom. 


& 
? 
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TABLE II 
Specimen No. Material Melting point 
15 Magnesite (Grecian) 2000° (pure 2800°) 
19 Lime 2000° (pure 2570°) 
13 Zirconia 2000° (pure 2550°) 
11 Zircon (white) 2000° 
18 Spinel 2000 ° 
20 Alumina 2000° (pure 2035 °) 
10 Silicon Carbide 2000° (decomposes at 2200°) 
12 Zircon (brown) 1935° 
14 Mullite 1850° 
5 Kaolin 1740° 
I Silica 1700° 
6, 7, 8,9 Fire Clay (av.) 1670° 
21 Insulating Brick 1630° 


It should be emphasized that a high melting point does not necessarily 
give a high duty refractory, but a high melting point is a primary essential, 
before other properties can be considered. 

In general, the material for a refractory structure should have as small 
a mean coefficient of expansion as possible. In Table III the various 
specimens are listed in the order of excellence. 


TABLE III 
Mean coefficient 
Specimen No Material of expansion 
12 Zircon (brown) 0 .0000042 
5 Kaolin (hard 0000043 
10 Silicon Carbide 0000043 
6, 7,8,9 Fire Ciay (av.) 0000051 
14 Mullite 0000053 
13 Zirconia 0000059 
11 Zircon (white) 0000064 
21 Insulating Brick 0000074 
18 Spinel 0000076 
20 Alumina 0000077 
l Silica 0000083 
17 Chrome 0000114 
19 Lime 0000138 
15 Magnesite (Grecian) 0000142 
16 Magnesite (commercial 0000147 


The brown zircon, kaolin and silicon carbide have the lowest coefficients. 
. The fire clay, mullite and zirconia are a little higher, while the spinel, 
alumina and silica form a still higher group. The chrome, lime and mag- 
nesite have values distinctly above the others. Structures made from the 
last three materials will require carefully designed expansion joints. 
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As previously stated the ability of a material to resist spalling depends, 
other things being equal, on the maximum coefficient of expansion between 
300° and 700°. In most cases this will be the maximum for the com- 
plete temperature range. The different materials are listed below in 


Table IV to bring out their spalling resistance. 


Specimen No. 
12 
10 


5 


The materials most resistant to spalling are zircon, silicon carbide and 
kaolin. Mullite, alumina, zirconia, fire clay and spinel are somewhat 
less resistant and chrome, lime and magnesite will spall rather easily. 


Specimen No 
10 
14 
15 
19 


6,7,8,9 


NORTON 


TABLE IV 


Material 
Zircon (brown) 
Silicon Carbide 
Kaolin (hard) 


Mullite 
Alumina 
Zirconia 
Zircon (white) 
Fire Clay (av.) 
Spinel 


Chrome 

Lime 

Magnesite (Grecian) 
Magnesite (commercial) 


Insulating Brick 
Silica 


TABLE V 


Material 
Silicon Carbide 
Mullite 
Magnesite (Grecian) 
Lime 


Kaolin (hard) 
Spinel 
Zirconia 
Alumina 


Silica 

Zircon (brown) 
Chrome 
Zircon (white) 


Magnesite (commercial) 
Fire Clay Brick (av.) 
Insulating Brick 


Maximum coefficient of 
expansion between 
300° and 700° 


0 .0000048 
.0000048 
.0000067 
.0000082 
.0000082 
.0000087 
.0000092 
.0000099 
.0000110 


.0000124 
.0000145 
.0000151 
.0000210 


0000480 
.0001000 


Temperature at which 
shrinkage begins 


1700° + 
1700+ 
1700+ 
1700+ 


1610 
1600 
1600 
1580 


1550 
1550 
1540 
1510 


1440 
1220 
1050 


| 
| 
14 
20 
13 4 
11 
6,7,8,9 
18 
17 
19 
15 
16 
5 
18 
13 
20 
1 
12 
17 
11 
16 
21 
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Silica is in a class by itself in regard to spalling. In general this classifica- 
tion agrees well with the behavior of these materials in service. 

The temperature at which a material begins to shrink is a good indica- 
tion of the maximum temperature that it will stand in service. This 
temperature not only depends on the material but also on its structure 
and firing temperature, so the values given in Table V do not indicate 
the possibilities of all the materials. 

Silicon carbide, mullite, magnesite and lime show no shrinkage up to 
1700° and may therefore be classed as very high duty refractories. Kaolin, 
spinel, zirconia and alumina shrink around 1600°, while silica, chrome and 
zircon are somewhat lower. Fire clay brick start to shrink at about 
1220°. 
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METAL POROSIMETER FOR DETERMINING THE PORE 
VOLUME OF HIGHLY VITRIFIED WARE! 


By Louris NAVIAS 


ABSTRACT 

A metal porosimeter of the McLeod-Gage type has been developed for use in de- 
termining the porosity of highly vitrified ware. The glass capillary is welded directly 
on to the 20% chrome-steel metal cap. The metal construction gives a rugged appa- 
ratus that can be safely handled for routine work. It is as sensitive as the similar glass 
apparatus of Washburn and Bunting, but is not structurally delicate. A photograph 
and drawing with details are included. The suggestion is made that the results obtained 
by these types of apparatus be expressed as “per cent pore volume,”’ and that the results 
obtained by water soaking be specifically named “per cent water absorption’’ to dis- 
tinguish between them. Results are given to show that for fairly vitrified ware, the 
water boiling method gives much lower porosity than the method using air as the fluid. 


In their study of porosity, Washburn and Bunting? developed several 
types of glass apparatus for the determination of porosity using air or a 
gas as the fluid medium, in contradistinction to the absorption methods 
where water, kerosene and vaseline are utilized. For highly vitrified 
bodies, that is for ware having low porosities, the Mcleod-Gage type of 
porosimeter was recommended. 

Such a glass apparatus has been in use in the writer’s laboratory for the 
past year and it has been found to give satisfactory results. There are, 
however, certain structural weaknesses due to the fact that the apparatus 
is made of glass. With use the ground glass joint becomes worn, resulting 
in the cap being sometimes lifted by the mercury, even though it is held in 
place by extended rubber bands. Care must be taken to prevent sharp 
impact of the specimen against the glass sides. The specimen has a ten- 
dency to remain in close contact with the side of the receptacle when raised 
by the mercury, and is often retained by the protruding rim of the ground 
glass joint of the upper half of the apparatus. Sometimes the specimen is 
dislodged and rises with great force against the glass top, and is liable to 
do great damage. On account of these facts it was found inadvisable to 
advocate the use of this precision apparatus by those not particularly famil- 
iar with laboratory technique. 


Metal Porosimeter 


The above-mentioned undesirable features have been eliminated by 
the construction of a practically all-metal porosimeter. The photograph 
shows both the glass and metal types, the glass apparatus being assembled 
while the metal apparatus is unassembled, with the threaded steel collar 
supported by a clamp merely to show its relative position. 


1Recd. Aug. 15, 1925. 
2 Jour. Amer. Ceram. Soc., 5 [8], 528 (1922). 
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The metal receptacle and cap were made from solid rods of metal, the 
lower half or receptacle for the test specimens being made of ordinary 
steel and the upper half or cap being made of steel containing 20% chro- 
mium. ‘The inside surfaces are finished as smooth as possible to minimize 
the entrapping of air when the mercury flows over the surface. The ground 
glass joint is replaced by a ground metal-to-metal joint having a taper of 
45°. For assembling, the two halves are brought in contact, except for 
the interception of a thin layer of stop-cock grease between the parts of the 
joint. The collar is threaded 
into place and if necessary it 
may be tightened by a spanner 
wrench. A good vacuum-tight 
joint is thus easily obtained. 

Soft glass can be welded to 
a tapered chrome steel part 
and this is the reason for the 
choice of the special steel. 
The glass expansion bulb be- 
tween the metal cap and glass 
capillary is necessary to enable 
observation of the rise of the 
mercury. No effect of the 
mercury on the metal parts has 
been noticeable after some 
months of use. 

It will be noted that the 
glass apparatus has a spheri- 
cal expansion chamber with a 
constriction below it to pre- 
vent the test piece from rising 
into it. In the metal appara- 
tus, the expansion chamber is 
cylindrical having the same diameter as the receptacle. A metal pin 
welded into the bottom of the cap, acts as an obstruction to the rising 
test piece, but not to the mercury or gases. By this means the upper half 
of the apparatus acts as an expansion chamber. 

In both the metal and glass types there are places in the apparatus, 
especially edges and contacts over which the mercury flows and entraps 
air. For each apparatus the quantity of entrapped air is a constant. 
On the photograph it will be seen that the zero mark of the calibrations of 
the capillary tube begins not at the actual end of the tube at the stop- 
cock but below it. The difference in height (or volume) is the constant 
referred to, and is determined only once. ‘The glass apparatus illustrated 


Fic. 1.—Glass and metal porosimeters. McLeod- 
Gage type. 
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had a constant of 0.11 cc., whereas the glass apparatus of Washburn and 
Bunting had a constant of 0.14 cc. The metal apparatus has a constant 
of 0.24 cc.,! and requires a slightly longer or larger capillary tube for the 
same working volume. By more careful workmanship in construction 
the constant could be diminished. 

After the space around the specimen has been displaced with mercury 
and the stop-cock has been closed, the mercury reservoir is lowered until 
the specimen reaches the bottom of the receptacle and is surrounded by the 
gases held in its pores. In the glass apparatus the level of the mercury in 
the tube-below the receptacle is ascertained by visual inspection. With 
the metal apparatus it is only necessary to determine once the level 76 
em. below the bottom of the receptacle, which must be reached by the 
leveling bulb to insure the same conditions. The lowering of the mercury 
and specimen in the metal apparatus causes a vibration which is readily 
felt by the disengaged hand, and the vibration ceases when the specimen 
reaches the bottom of the receptacle. , 

A number of tests have been made determining the pore volume of 
specimens with both the glass and metal apparatus. In most instances 
the values obtained were similar, but there were a few anomalous cases, 
in some of which values with the glass apparatus were consistently higher, 
while in the others, the values with the metal apparatus were the higher. 
The cause for the differences was unexplainable. 


Effect of Freshly Fractured Surfaces of Ware on Results 
It is essential in determining the pore space of a material that at least 
50% of the surface be newly fractured. This point is clearly shown by 
the following examples. Porcelain bars 4 inches long, with a cross-section 


of 1 square inch, were subjected to test. 
Per cent pore volume 


~ 


Specimen 1 2 
(a) One end fractured 0.05 0 
(6) Both ends fractured 0.06 0 
(c) Same pieces broken through the middle 0.18 0.30 


During the molding, finishing and drying processes, the very fine par- 
ticles of material are brought to and rubbed over the surface, and in the 
firing process they form a vitreous skin, often more vitreous than the in- 
terior of the specimen. 


Method of Determination 


For the sake of completeness, the procedure for testing is included here 
as incorporated in the Test Methods of the Engineering Laboratory. 


1 Since the above article has been written another metal porosimeter has been built 
having a constant of 0.20 cc. 


| 

| 


THE PORE VOLUME OF HIGHLY VITRIFIED WARE 819 


(a) After the (fractured) pieces have been assembled in the receptacle 
of the test instrument and the cap secured in position, the air surrounding 
the pieces shall be displaced by the mercury by lifting the mercury-leveling 


© 


ABIOT%2 Orit) 
Chrome Stee/ 
Chrome 20% 


Biown from 4° 


® MATERIAL L/ST 
/ - Assembly 
2- Cap 
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6- Tube (lass) 
7- Gauge Tube (gloss) 
8- Assembly of Stop Cock and Tubes 
9- Mercury Contoiner Glass) 
10- Pipe , 12" long, one end threaded 
(seamless steg/ tube, iron pipe size} 
Hose, 2, 4 42, (rubber) 
Pin, (steel! 


Fic. 2. 


bulb. When the mercury level is above the stop-cock, the latter shall be 
closed. The mercury-leveling bulb shall then be lowered until the lowest 
surface of the porcelain pieces is entirely exposed. By this means the 
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gas in the porcelain expands in the outer vacuum, and by a subsequent rais- 
ing of the leveling bulb the gas is accumulated in the capillary. When the 
level of the mercury in the leveling bulb and in the capillary are at the same 
height the gas is at atmospheric pressure, and its volume (V;) shall be read. 
(6) The stop-cock shall then be opened and the entire procedure of lower- 
ing the mercury level below the specimen, removal of surrounding air, 
expansion of gas into the surrounding vacuum and accumulation of gas in 
the capillary, shall be repeated. The second reading of volume (V2) 
of gas represents the volume of fine pore space in the specimen. A repeti- 
tion of the procedure should give a third reading of volume (V3) similar 
tothe second one. The first value (V;) is usually too high, since the volume 
of gas obtained consists of air entrapped on the sides of the porosimeter 
and held in coarse pockets in the piece of porcelain, and in the fine pores 
to be measured, and therefore should not be used as a basis for calculation. 
(c) The total volume (V) of the pieces of each specimen shall be obtained 
by any suitable volumeter or method, measuring to the nearest 0.2 cc. 
(d) The pore volume in per cent for each specimen shall be calculated as 


follows: 
V2 + V3 100 
Per cent pore volume = 
Where V = total volume of test specimen as determined in par. (c) 
V, and V; = the second and third volume determinations of gas as determined 


During a run, in case of doubt as to whether the joint is vacuum tight 
the specimen may be repeatedly subjected to the vacuum and the volume 
of gas obtained measured after each exposure. If the volume of gas re- 
mains the same, then no more gas is being expelled, nor is there a leak. 
An alternative method is to expel the gas accumulated and then to close the 
stop-cock and subject the specimen to the vacuum. In this case if there 
are no leaks, nor gas in the pores, the mercury in the capillary will rise to 
the contact with the stop-cock. 

It is hoped that the types of apparatus employing air as the fluid medium 
will become more popular, and that their use will be encouraged, and it is 
suggested that the porosity determined by these means be expressed as 
“per cent pore volume,”’ signifying the per cent of actual pore space by 
volume. And where the absorption method is used, that the results be 
fully described as for instance “‘per cent water absorption,” signifying the 
per cent of weight of water absorbed by the weight of ware. The relation 
between the two ways of expressing porosity for porcelain (density 2.38) 
is given by the equation, 


Per cent water absorption X 2.38 = Per cent pore volume. 
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“Water Absorption” versus ‘“‘Pore Volume”’ 


The relative merits of the two methods for determining porosity could 
properly form subject matter for another paper. However, the following 
table shows actual values obtained by the two methods. 


Per cent water absorption 


100- Per cent pore 

Hour immer- volume calcd. Per cent pore 

sion. 1 hr. from 100- volume detd 

Experimental 4-Hr. boiling each hour immer- 

ody no. boiling 24 hours sion test (1) (2) 

190 0.005 0.05 0.12 0.37 0.62 
191 .O1 07 25 
192 07 66 52 
193 .02 06 .14 .58 72 
194 .02 07 17 47 42 
195 .O1 .06 .14 .46 20 


The identical pieces were used in the 4-hour test as in one of the two de- 
terminations for per cent pore volume. It is quite evident that the water 
absorption method gives much lower results than the method advocated 
here. There is no doubt that a gas will penetrate into pores which cannot 
be filled by boiling water in the usual procedure. 
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A LABORATORY LOAD FURNACE! 
By P. D. HELSER? 


ABSTRACT 
This paper illustrates the advantages of the laboratory load furnace. The points 
emphasized are: (1) direct application of load to specimen; (2) perfect alignment of 
specimen beneath the load; (3) control of temperature ; (4) control of specimen chamber 
atmosphere; and (5) measurement of volume changes of the specimen throughout the 
test. 


In research work on refractories, a small type of load furnace is very use- 
ful for differentiating between the load carrying properties of the various 
members of a series of bodies. It would be tedious and expensive from the 
standpoint of time and labor to make full sized brick specimens. It would 
also be expensive from the standpoint of raw materials, especially if super- 
refractories were the subject of investigation. 

The laboratory load furnace as shown in Fig. 1 is an Ajax-Northrup high 
frequency induction furnace. It will accommodate specimens from one 
square inch in cross-section by 2 inches 
in length to 4 square inches in cross-sec- 
tion by 4 inches in length. Either the 
standard time-temperature-weight treat- 
ment for load tests as specified by the 
American Society for Testing Materials 
may be obtained or higher temperatures 
may be employed, the limit being the 
refractoriness of the alundum anvils and 
the specimen chamber walls. 

The manner of applying the load is 
rather unique in that the load rides 
directly on the specimen which in turn 
is supported on a scale platform, there 
being no levers or knife edges other 
than those on the scale itself. After 
having determined the weight required 
by carefully measuring the specimen and 
calculating the total load, sufficient 
buck shot are added in the hopper to 
equal this, due allowance being made 
for the tare weight of the lower anvil and supporting block. 

The steel member through which the load is applied is held in a vertical 
position by means of two adjustable bronze bushings with rounded inner 


1 Published by permission of the Director, U. S. Bureau of Mines, Department of 
Commerce. Recd. Sept. 14, 1925. 
2 Ceramic Engineer, Ceramic Experiment Station, Bureau of Mines. 
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edges which make line contacts with the fk Load Application 
member, thus minimizing friction. A 

leveling surface is provided on the 
member. 


ti_k--A/undum Anvil 


-Retractory lid 


The volume changes of the specimen 
may be closely followed by an Ames dial 
which is attached to the vertical steel 
member and to the guide frame. 

The temperature may either be mea- 
sured by an optical pyrometer from 
above, through an axial hole in the 
upper anvil or through a similar hole in 


AAT NANA 


Alundum Muffle 
Insulation 
~- Graphite Resistor 


Specimen 


fused Silica Tube 


Water-cooled 


the lower anvil by a_ thermocouple. ‘Inductor Coil 


Obviously, the thermocouple may be 
used above, if the optical pyrometer is 
not used. 

Inasmuch as the furnace is a muffle 
type, either oxidizing, neutral or reduc- 
ing conditions may be maintained about 
the specimen by the introduction of a 
given gas through a water seal at the 

bottom of the furnace. If desired, the 
top may also be sealed similarly. 

A cross-section of the furnace is shown 
in Fig.2. The location of the specimen 
and anvils is clearly shown. The sec- 
tion of graphite resistor is shown im- 
mediately without the alundum muffle. 
A fused silica tube serves as a retaining 
wall for the insulation which may take 
the form of calcined magnesia. Lastly 
the water cooled inductor coils are shown 
surrounding the furnace proper. 

Fig. 3 shows the cross-section of a fur- 
nace similar to the above with the excep- 
tion that the resistor unit is a molyb- 
denum tube instead of graphite. It is 
located within the specimen chamber in 
order to favor the alundum tube when 
the furnace is used for still higher tem- 
peratures. It is necessary to maintain 
either a neutral or reducing atmosphere 

in the specimen chamber on account 
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of the tendency of the molybdenum tube to oxidize readily. The gas is 
introduced through the wall of the water seal shown at the bottom of the 
furnace. 

Different types of furnaces such as a carbon resistance, a resistor bar, 
a gas fired or an oil fired furnace would lend themselves equally well to this 
load-application equipment. 

In summarizing, the following points are worthy of note: 

1. Direct application of load to specimen thus minimizing the error 
due to friction. 

2. Perfect alignment of specimen beneath the load thus minimizing the 
tendency to fail through shear. 

3. Control of temperature. 

4. Control of specimen chamber atmosphere. 

5. Measurement of volume changes of the specimen throughout the 


test. 
Discussion 


S. M. PHELPS: How long does the molybdenum tube last in service? 
We found in the course of some experimental work that the use of this type 
of tube does not seem to be good practice. How do you weld this material? 
Is it not possible that the metal of the couples will be heated above the 
furnace temperature by the eddy currents of induction? Another point 
is that you measure the compression of the specimen by observing the move- 
ment of the rod which applies the pressure; this measurement includes any 
linear change of the furnace parts. 

P. D. HELSER: With regard to the life of the tube, since the furnace 
has just been built I cannot say how long the tube will last. 

As to the welding of the tube, no effort was made to do this. Instead, 
it was simply rolled into a cylindrical shape and used without being welded. 

With regard to the effect of the eddy currents of induction on the read- 
ing of the thermocouple no difference was found in the temperature read- 
ings. This matter was also taken up with the Ajax-Northrup people 
and their reply was confirmed by our findings. 

With regard to your statement concerning the volume changes of the 
furnace parts during the test, obviously there would be a thermal expansion 
of the refractory anvils. Inasmuch as anvils made from the same ma- 
terial were used in each test, the expansion over a given temperature 
range was considered constant in each test and the results obtained were 
comparative. It would be possible to obtain absolute values by first 
running a blank thermal expansion test on the refractory anvils. 

L. J. TRosTEL: Is it proposed to have this small load furnace, which 
will accommodate small test specimens only, replace the larger type of 
load furnace which will accommodate standard brick specimens? Were 
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the specimens used cut out of standard brick or were they made up in some 
other manner? 

P. D. HELSER: It is not proposed to have the small load furnace de- 
scribed replace the larger type of furnace. Instead, the smaller type of 
load furnace would be especially useful for determining the load carrying 
properties of a large series of refractory bodies all made up in the same way. 
Obviously, after the field had been narrowed down to a limited number of 
bodies which were found to possess good load carrying properties, standard 
size brick specimens would then be made and tested in the standard larger 
type of load furnace. 

The specimens used were not cut from brick specimens but were made 
by the dry press process in the size of the specimen tested. 

L. J. TRosteEL: I think a good many of us have found from experience 
that it is frequently erroneous to consider that the test results obtained on 
small bars and specially molded pieces are typical of what will happen to 
the regular run of plant product in the commercial shapes and sizes. This, 
I believe, would be particularly so in the use of such a load testing machine 
as Mr. Helser has just described which only tests small cylinders. 

It does not seem that data comparable with actual service conditions 
would result and that primarily is what we are realiy interested in. Mr. 
Helser’s apparatus strikes me as undoubtedly being an admirable testing 
device for furnishing comparative data on different ideal specimens but it 
does not furnish the best approximations to actual service loadings, which, 
I should say, are only to be achieved by using regular plant run refractories 
intended for the service the load test simulates, with their usual variations 
in grind, firing, etc. The present A.S. T. M. load test apparently is better 
suited to give us this type of information at present. 


A LABORATORY KILN FOR OBTAINING HIGH TEMPERATURES! 
By F. H. Norton? 


ABSTRACT 
A small, gas-fired, laboratory kiln is described capable of firing or melting refrac- 
tory materials up to 1850°C (cone 38). It is pointed out that the flame temperatures 
reached approach the theoretical values computed from the heat of combustion and the 
specific heat of the products of combustion. 


The high temperature kiln shown in Figs. 1 and 2 consists of a 24-inch 
cubical chamber with 9-inch walls. The top of this chamber is covered 
with a crown supported from the top of the walls. All of the brick 
exposed to the hot gases are special Babcock and Wilcox brick capable of 
carrying load at very high temperatures. The joints are made as thin as 
possible and the inner surface is washed over with cement. 

The combustion gases enter the kiln through the back wall by means of 
a carefully tapered tuyere. This tuyere is just below the crown so that 
the flame passes over the 
charge and down to the lateral, 
bottom flues. The gases are 
collected by the four stacks at 
the corners of the kiln and pass 
out at the top. This stack 
; construction prevents heat loss 
"220% 7 3 through the corners of the kiln 
and allows a close equalization 
of the temperature by partially 

Fic. 1.—Side view of high temperature kiln. closing off the stacks. 

The door is in the front wall 
and is large enough to give easy access to the interior. The insulation 
consists of insulating brick 2'/2 inches thick. These are surrounded by a 
steel shell. 

Gas and air are supplied to the kiln by a Maxon Premix blower deliver- 
ing into a 4-inch pipe. Care was taken to have no bends or restrictions 
in the line. About 5000 cu. ft. per hour of natural gas are used at the 
higher temperatures. 

The kiln will hold from ten to twenty bricks in a charge, and they are 
usually set on edge with '/s-inch spaces between them. The kiln will 
also hold several large crucibles for making fusions. Care must be used 
in selecting the setting sand used at high temperatures to prevent sticking. 

In Fig. 3 is shown a curve of the temperature rise in this kiln when 
given the most favorable adjustment. Temperatures of 1850°C have been 


Door 


T 


1 Recd. Aug. 20, 1925. 
2 Babcock & Wilcox Fellow, Division of Coéperation and Research, Massachusetts 
Institute of Technology. 
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repeatedly reached and held as long as 10 hours. It is believed that an 
even higher temperature could be reached but the kiln lining deteriorates 
rather rapidly above 1800°C. The atmosphere in the kiln can be made 
oxidizing, neutral or reducing until the 
higher temperatures are reached, then 
neutral conditions must be maintained. 

The temperatures were measured 
with a Leeds and Northrup optical 
pyrometer that was checked against a 
similar instrument with a Bureau of 
Standards calibration and against a 
thermocouple calibrated from the freez- 
ing points of pure metals. It is there- 
fore believed that the temperatures are 
correct within 15°C. The value for 
the maximum temperature is confirmed 
by the fact that several times brick 
with a melting of over 1800°C have 
flowed freely in the kiln. Fic. 2. 

It should be noted that the high 
temperature is attained by the design of the tuyere, combustion space, 
baffles and flues and not by preheating or heavy insulation. We have 
constructed a number of furnaces with better insulation, using the same 
gas and air supply, in which it was impossible to reach over 1700°C. 

This kiln has been 
found very useful in 
the study of refrac- 
tories, as compara- 
tively large amounts 
of material such as 
clays, kaolins and 
some bauxites can be 
fused and recrystal- 
lized. Materials with 
higher melting points 
can be shrunk down 


Time in Hours 
Fic. 3.—Temperature rise in laboratory kiln. to their maximum 
density. This kiln 

also gives a large, high temperature field for pyrometer calibration. 

While the actual flame temperature reached in this kiln cannot be di- 
rectly measured, it is estimated from tests at lower temperatures to be at 
least 50°C higher than the temperature of the walls. This gives a quite 
conservative figure of 1900°C for the actual flame temperature. This 


i 
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value is nearly as high as the theoretical maximum values for this gas, 
which works out by the specific heat equations of Lewis and Randall,' 
to be 2075°C when there is no dissociation. 

While it is perhaps a little dangerous to predict the upper limit of 
combustion temperatures, I think it will be quite evident from the present 
results that we have not yet reached this limit. Let us suppose that we 
have refractories capable of withstanding the temperatures, and can pre- 
heat the incoming gases to 1000°C (the maximum practical temperature) 
we should have an increase in the flame temperature of about 500°C. 
This would give furnace temperatures of 2300°C for the natural gas. 
With fuel oil even higher témperatures might be expected. Such tem- 
peratures are sufficient to carry out most of the commercial electric fur- 
nace operations, such as fusing alumina and making silicon carbide. 


1 Lewis and Randall, Jour. Amer. Chem. Soc., 34, 1128 (1912). 


THE MANUFACTURE AND PHYSICAL PROPERTIES OF 
DRY PRESS BRICK 


By J. H. Kruson anp C. A. Smitu 
ABSTRACT 

The process of manufacture of dry press brick is described and physical differences 
between dry press and stiff mud brick are enumerated. The advantages of the dry press 
process are summed up as follows: (1) they are uniform in size and shape; (2) they have 
small spalling loss; (3) they have good fusion resistance; (4) their heat conductivity 
is less than brick made by other processes; and (5) they have a low rate of manufactur- 
ing costs. 


Introduction 

Very few dry press refractory brick were being made twenty-five years 
ago although one plant in Missouri and two in Ohio have been using this 
process for at least twenty-five years. 

As dry pressing is radically different from hand and machine methods, 
there naturally has been considerable prejudice and skepticism regarding 
the value of dry press brick. 

The large demand for refractories and the acute shortage of dependable 
labor, during and after the late war, caused several to produce fire brick 
by the dry press process and much of the prejudice against them has been 
removed. 

Preparing Clay 

Successful manufacture depends largely upon the condition of the 
clay. There are no set rules for preparing the clay, for each clay and prod- 
uct differs in physical characteristics. The most important factors are: 
(1) grinding and sizing, (2) moisture content, (3) uniform mixture of clay 
particles. 

— Grinding is usually done in dry pans, and the 

screening or sizing over a vibrating or shaking 

type of screen. The inclined slotted plate screen is used in some localities. 

The proper sizing of the clay particles is an important factor in the making 

of a good product but this sizing varies with the physical characteristics 

of the clay. 

Characteristics of the Clay 

In practically all plants all the water required 
for pressing is added at the dry pan. The water 
is thus evenly distributed through the clay. Undoubtedly, this method of 
adding moisture decreases the grinding and screening capacities con- 


Moisture Content 


siderably. 

The moisture needed depends upon the type of clay. Some soft, fine 
clays require from 9% to 12% of water, while the clays of a flinty nature 
require from 6% to 9%. Some little variation in weight of individual brick 
may be expected under ordinary working conditions. 
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The following table shows weights in ounces of brick directly off the press 
from three entirely different sources: 


TABLE I 
No. 1, No. 2, No. 3, 
Sample oz. oz. oz. 

A 149 158 143 
B 146 154 144 
152 162 147 
D 150 156 140 
E 148 160 142 


While there was some little variation in weight, these samples when fired 
were apparently similar regarding size, ring, bond, appearance, etc. There 
is no doubt, however, but that a large difference in weight would produce 
brick which, when fired, would differ in quality. 

The following shows a typical screen analysis 


of hard fire clay used by three Missouri companies: 


Clay 
Mesh No. 1 No, 2 No. 3 
On 4 0.00 0.00 0.00 
4-6 0.06 0.00 1.10 
6-10 11.70 8.10 16.90 
10-14 25.50 21.20 26.20 
14-28 27.50 24.50 29.10 
28-35 13.30 16.80 9.20 
35-48 7.40 11.40 6.10 
Through 48 14.10 17.30 11.20 
99. 56 99.30 99. 80 
The pressure necessary to form a substantial 
Pressure 


bond in a pressed brick depends entirely upon the 
nature of the clay. Many soft, naturally fine clays and shales require little 
pressure, while a hard flint or a mixture high in non-plastic materials 
demands an enormous pressure (around 5000-6000 pounds per square inch 
or more). 
Drying The strength of the unfired pressed brick will 
permit placement directly into the kiln off the 
press, whereas all stiff mud brick must be dried before any weight can be 
placed upon them. 

The drying, whether done in the kiln or a drier, is much more delicate 
than the drying of most mud brick and tile. 

Many dry press brick are watersmoked for six 
to ten days. This depends entirely~ upon the 
physical characteristics of the clay. In general, Missouri fire clays are 
almost fool-proof if just ordinary care is exercised in the drying and firing. 
Several manufacturers are setting the brick direct from the press, drying 


Watersmoking 
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and firing in periodic kilns in from six to seven days and getting excellent 
results. Others run their brick through driers. However, their firing 
time and coal consumption is but little different. 

Personally, setting the brick directly from the press is preferred. In- 
duced or forced draft is advisable when brick are dried in the kiln. 

After the watersmoking is completed, there is 
but little difference between the general firing pro- 
cedures for stiff mud and dry press brick from the same clay, other than a 
temperature of 1'/: to 2 cones (50-75°F) higher and an additional 12 to 
24 hours longer on high fire or soaking periotl for the dry press. The 
additional time and temperature naturally consume from 150 to 200 
pounds of coal per M brick more than for stiff mud products. 


Firing 


Physical Differences between Dry Press and Stiff Mud Brick 
The general differences between brick of similar analysis and clay char- 
acteristics from the dry press and stiff mud methods of manufacture may 
be readily appreciated from the following: 


Standard test Dry press Stiff mud 
Spalling 2.3% per dip 2.5% per dip (as re- 
Calculated from total loss ceived) 
and total no. of dips 3.3% per dip 3.6% per dip (on reheat- 
ing) 
Volume change 0.11% 0.21% 
Upon reheating at 1400°C Expansion Expansion 
Slag penetration 1.5 sq. in. 0.60 sq. in. 
Load test 1.8% Deformation 2.7% Deformation 
Porosity 17.0% 12.5% 


The more open or less dense structure of dry press brick is clearly shown 
by its greater porosity, slag penetration and by its lower spalling loss. 
The lower volume change of dry press brick upon reheating at 1400°C 
also shows the lower density of the structure, although it should be pointed 
out that this test has not been found reliable. The values determined by 
it do not seem to always hold under actual service conditions in practice 
and this test is now generally used only as a preparatory step for the spalling 
test. 

The load test shows that the coarser grained dry press brick develops 
a lesser degree of vitrification than the finer grained stiff mud brick, and 
that the coarser grains have been firmly pressed together in the manufactur- 
ing process, forming a rigid skeleton or framework which resists a steady 
pressure quite well. 

With some clays, the refractoriness of the product may be increased 
one or two cones by the use of the dry press process, since vitrification 
does not develop as swiftly in the coarser grained dry press brick as it 
does in the stiff mud brick. 
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The brick produced by each of the different 
processes have properties which fit them better 
for some service conditions than for others. The 


Advantages of 
Dry Press 


advantages of dry press brick are several: 

(1) Dry press products are always more uniform in size and shape, 
thus enabling them to be laid up better and with less labor cost, using 
thinner mortar joints and getting longer life from the installation, due to 
less tendency for shrinkage and corrosion in joints. 

(2) The spalling loss is considerably less than that of brick made by 
other processes. 

(3) Dry press brick resist fusion better than other brick made of same 
clay, due to slower development of vitrification. 

(4) The conduction of heat through dry press brick is less than through 
brick from other processes, thus reducing the heat loss through the walls. 

(5) Dry press brick are cheaper to manufacture, due to lower labor, 
machinery and drying costs. 

Dry press brick are not suitable for service where they will be subjected 
to severe abrasion, mechanical shock or slag action and greater care must 
be taken in handling them during manufacture and shipping, due to the 
sharp edges becoming battered. 

Some of the applications of dry press brick are high duty boiler settings, 
oil refining stills, annealing furnaces (car type), forging and welding fur- 
naces, ceramic kilns (tunnel and periodic), regenerative furnaces (side 
walls and conducting flues), ladle brick and puddling furnaces (upper side 
walls). 


A. P. GREEN Fire Brick CoMPANY 
Mexico, Mo. 
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OPERATING CONDITIONS IN THE OPEN HEARTH AS THEY 
AFFECT THE LIFE OF REFRACTORIES 
By CHARLES A. SmiTH! 


ABSTRACT 
A discussion of the deterioration of refractories under operating conditions of the 
acid and basic types of open hearth furnaces is given. 


Introduction 

The object of this paper is not to develop the subject in great detail, 
but to point out the more salient features of the deterioration of refractories 
under common operating conditions of the open hearth. The construc- 
tion of the acid and basic types is practically the same with the exception 
of the hearth, which must of necessity be acid in the one case, and basic 
in the other. 

Acid Open Hearth 

Due to the entire lining of the acid furnace being of the same chemical 
nature as the slag, which is relatively small in amount, and since no 
volatile fluxes are added to the charge, the life of the acid furnace is much 
greater than that of the basic, being frequently 1000 heats. The chief 
active corrosion of the acid furnace lining results from iron oxides attack- 
ing the silica hearth at the edges of the bath where greatest oxidation occurs, 
and from the scorifying action upon the hearth of molten metal, oxidizing 
as it is being melted. Steel scrap if charged on the hearth, will attack the 
hearth greatly in melting due to the large percentage of oxide in the scrap. 


Basic Open Hearth 


The life of the basic open hearth is much less than that of the acid 
hearth, being rarely over 350 heats. The relatively shorter life of the 
basic furnace may be ascribed to the fact that a large part of the lining 
is of a nature chemically opposite to that of the thin, highly corrosive, basic 
slag and the furnace atmosphere which is heavily laden with highly 
basic vapors, flux dust and slag particles. 


Ports and Flame Action 

The silica roof, the ports, and the checkers, are generally the determining 
factors in the life of a furnace, and of the three, the ports and the roof 
are the most troublesome. 

While the customary American port design, consisting of a long, narrow 
air port directly above a much smaller gas port, produces a fast working 
furnace and allows better combustion without danger of burning the 
port at the out-going end, the arch forming the gas port is subjected to high 
temperatures by the gas on one side and the air on the other, thus affording 


1 Refractories Fellow, Lehigh University, 1923. 
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no opportunity for cooling. These conditions produce failure of the nozzle, 
or end of the gas port, and cause the flame to be thrown upon the walls and 
roof of the furnace. 

In order to prevent the local overheating and consequent failure of brick- 
work resulting from this lack of flame control, water-cooled steel ports 
have been introduced with a fair degree of success. This type of port is of 
the same general form as the ordinary brick arch port and is inserted 
through the end of the furnace, being protected by a permanent silica brick 
arch closely conforming to the outer shape of the metal port. 

In some cases the end of the brick arch consists of magnesite brick in 
order to withstand the action of slag splashes, although magnesite brick 
spall excessively at this position due to the water cooling. 

The ports are so constructed that the flow of gas and air should strike 
the level bath at a slight angle, and the intensely hot radiant flame should 
pass through the furnace close to the bath and be separated from the 
roof by a blanket of cooler air. But during the melting process the fur- 
nace is piled high with steel scrap, which forms an excellent baffle from 
which the flame can be deflected strongly against the roof and side walls. 
Due to the swirling action given the gases by the incoming air impinging 
sharply on the top of the gas flow, very hot eddy currents are produced 
at the side walls opposite the ‘‘spotting’’ point of the flame, if the furnace 
is slightly narrow. This causes a very heavy corrosive action on the side 
portion of the roof and lower side walls, in some cases necessitating the 
building of a roof having a 9-inch center and 12-inch sides in order to 
prevent the dropping of the entire roof. 

Frequently while repairs are being made on parts of the gas producers 
of a furnace designed to burn producer gas, an oil burner is inserted through 
a gas port. When a furnace of this type is operated on oil, the life is often 
reduced about 50% due to the roof being much too low for the intense 
heat generated by the oil flame. If the roof be raised several feet, a very 
fast working furnace is produced by oil firing and the flame action is 
distributed to all parts of the furnace, instead of largely to the roof. The 
oil-fired furnace has a much shorter life than the gas furnace but the in- 
creased production offsets the cost of rebuilding. 

Powdered coal has not been found to be desirable as a fuel in a regenera- 
tive furnace due to the immense accumulation of ash collecting in, and also 
fluxing the checkers.! 


Roof 


While the acid nature of the silica roof is entirely unsuited to withstand 
the fluxing and scouring action of the gas, which is heavily laden with 


1 R. H. Landis, “‘Pulverized Coal in Open Hearth Work,” Iron Age, 112, 1721-3 
(1923). 


AS THEY AFFECT THE LIFE OF REFRACTORIES 835 


abrading and fluxing particles, silica is used because of its relative cheap- 
ness and ability to withstand the excessive temperature, which frequently 
is in the region of 1700°C. Silica brick are used, due to their property of 
withstanding the high pressure of the flat-arched roof, up to a point close 
to the melting temperature. Also the high heat conductivity of the silica 
brick allows the outer portion to remain firm and rigid even if the inner 
portion is fused. It is common practice to use a silica roof until it is re- 
duced to about 3 inches in thickness. On examination the iron-impreg- 
nated lower portion of a roof brick clearly shows the strong fluxing action 
of the iron and other basic oxides in the furnace gases. 


Side Walls 


The silica side walls are subjected to the direct slagging action of the 
highly corrosive basic slag at or near the slag level in addition to the scour- 
ing and fluxing of the gases. The load carried is merely that of the wall 
itself, due to the weight of the roof being carried by a special steel frame- 
work built around the furnace. The brickwork is subjected to consider- 
able thermal shock during charging and after tapping, especially near the 
doors, which are then wide open and admit large amounts of cold air. 
Magnesite and chrome have not been very satisfactory for this reason, 
due to their strong tendency to spall. The direct action of the slag is 
great, and the lower portion of the side wall from a few inches above the 
slag line down, is sometimes made of a very high quality chrome brick in 
preference to several courses of chrome separating a lower portion of mag- 
nesite from the upper portion of silica. 

In the construction of 200-ton tilting furnaces for the ‘“Talbot’’ process, 
the basic lining must necessarily be carried up the side walls for a consider- 
able distance to prevent slag action on the walls during tilting. Fre- 
quently, in this type of furnace, the wall on the tapping side is made 
entirely of magnesite. Since much of the metal is charged molten, and, 
therefore, quickly charged, and since repairing the bottom takes less time 
due to the tilting action, the sudden cooling of the brickwork by air cur- 
rents and the resultant spalling is materially reduced. 


Hearth 

While the hearth is corroded by the slag, especially at the highly oxidized 
edges of the bath, it can be and is patched after every melt, and conse- 
quently the corrosive action is less important than in other parts of the 
furnace. ‘The hearth must, however, be highly resistant to abrasion and 
mechanical shock and must be able to withstand the loads charged upon it. 
‘The structure must be dense and firm throughout the range of temperatures 
used, in order to prevent the absorption of metal and slag, thus lowering 
its refractoriness. 
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The formation of cracks resulting from mechanical shock is highly 
undesirable, since it allows a passage for the metal to work down, and as a 
result, large sections of the bottom may work loose and allow the molten 
metal and slag to eat through the steel shell supporting the structure. 
The chief trouble with the hearth occurs in the formation of holes or de- 
pressions which may result from mechanical shock, thermal shock, or im- 
proper sintering. 


Bulkheads 


The bulkheads may be termed that portion of the end of the hearth 
which extends up to the gas port. The service conditions are different 
from those of the hearth, the corrosive action of the slag itself being ac- 
companied by the scouring and fluxing action of particles in the exit gases, 
and there is considerable direct flame action in addition. Material is not 
charged in this portion of the furnace and therefore the mechanical shock 
is not important. 


Slag Pockets and Uptakes 


The uptakes and slag pockets leading from the gas and air ports to the 
regenerators are generally built of silica brick, even though the gases 
passing through them carry highly basic particles and flux the brickwork 
greatly. Magnesite is not used extensively, due to spalling action resulting 
from the repeated heating and cooling during reversals. However, in 
some cases, it is used directly back of the ports in the top of the uptakes. 
The outgoing combustion gases may be at temperatures of 1500—1650°C, 
while the preheated incoming air and gas, upon reversal, are at from 1000- 
1100°C at the tép of the uptake. Thus, the temperature, abrasion and 
basic fluxing action are great throughout the uptakes and slag pockets. 
In addition to the above reactions, the incoming gas in the gas flues is of 
an extremely reducing character which is of importance in the selection 
of a suitable refractory. 


Regenerators 


The regenerators are used not with the primary idea of saving heat, 
but with the purpose of obtaining a high flame temperature, 7. e., a high 
difference of heat potential between the combustion gases and the furnace 
charge. ‘The temperatures are such that fire-clay brick can be used for 
the checkers. The waste gases enter the regenerator at from 1300- 
1500°C and leave at from 400-600°C. The chief requirements of the brick 
used as checkers are: that they must absorb and give up heat readily, 
must not glaze, and in the gas checkers, brick high in iron should not be 
used, due to the disruptive action of the carbon deposited by the CO 
in the gas. Although properly designed slag pockets remove a large part 
of the slag and flux particles from the gases, a considerable amount of dirt 
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collects in the checker flues. Numbers of special flue designs have been 
tried with varying degrees of success. In a plant in which standard 4.5” 
x 4.5” x 10.5” brick checkers had to be cleaned after 145 heats, the same 
chamber filled with 51/2” vertical flues using 13.5” x 6” x 2.5” shapes, lasted 
1800 heats before cleaning and gave satisfactory heating service. ‘The 
increased life was due to the shapes being laid on the 2.5” side and thus 
only this series of narrow edges were presented at the top of the checker- 
work for the collection of flue dust. 


General Considerations 


The service conditions obviously must be of first importance in the selec- 
tion of refractories for various uses in a furnace, and many of them are 
definitely known but it must be remembered that it is rather difficult to 
determine the exact conditions of gas composition, temperature and 
fluxing by fume and small slag particles, and not much exact information 
of this kind is available at present. 

Of the different grades of steel, high carbon steel is least severe to the 
open hearth since the slag is neither as oxidizing nor is the time as long as 
in a low carbon steel process. Since the melting temperature decreases 
and fluidity of a steel increases with the carbon content the production of 
low carbon steel requires either a furnace temperature several hundred 
degrees higher than the high carbon steel process, or a much longer treat- 
ment, and greater wear and tear of the furnace results. If a charge of 
75% scrap and 25% pig be ‘melted down soft,” thus producing an 
extremely corrosive slag and a heavy oxidation of the scrap, the slag corro- 
sion resulting is quite severe especially in the acid hearth furnace. If an 
extremely active slag is not used, the time of the operation must be in- 
creased in order to remove the carbon, and the furnace wear and tear is 
correspondingly increased per heat. 

If a large quantity of pig iron is used, its quick oxidation by the ore added 
causes much more splashing of slag on the lining than when lower amounts 
of pig iron are used. 

The practice of carrying at all times 0.15 Si and 0.20-0.40 manganese 
as residual silicon and manganese in the bath in order to keep oxygen out 
of the final steel, removes the oxidizing layer of the bath between the metal 
proper and the slag, and thus materially decreases the corrosive action at 
the shallow edges of the bath. 

In the final analysis, the refractory which is most desirable from the 
steel maker’s point of view is that which will enable him to produce steel 
at the lowest furnace cost per ton. If by frequent renewals of lining at a 
fairly low price, a fast working furnace will produce a production large 
enough to offset the cost of new linings, that operation is satisfactory. 
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If a higher priced refractory will permit the furnace production to be 
sufficiently increased to result in a lower or equal furnace cost per ton of 
steel, that refractory is desirable. 

In conclusion the author wishes to acknowledge and express his apprecia- 
tion of the aid in obtaining information given him by W. H. Kelley, Re- 
fractories Engineer of the Bethlehem Steel Company, and by Bradley 
Stoughton, Professor of Metallurgy at Lehigh University. 


LEHIGH UNIVERSITY 
BETHLEHEM, Pa. 


CALCINING AS AN AID TO GRINDING! 
By W. M. Myers? 


ABSTRACT 
Experiments show no value commensurate with calcining and of water quench- 
ing of quartz. 


Fire was commonly used in the early days of the mining industry to 
soften rock, so that it could be excavated more readily with the crude tools 
available, and to facilitate the crushing of ores in primitive metallurgical 
processes. Although gunpowder was first used for blasting in 1627, it 
was not generally adopted as a mining explosive until a much later date, 
and the ancient process of “‘fire-setting’’ was persisted in until the nine- 
teenth century in some European mines.* 

Twenty years ago it was customary to calcine some feldspars before 
grinding, particularly the soda feldspars in the eastern Pennsylvania 
district. Calcination of feldspar has been largely abandoned, and it is 
probable that the most conspicuous example of the survival of calcining is 
in the preparation of flint and quartz for the ceramic industries. 

The bulk of the material calcined at present is imported French flint 
pebbles; a lesser amount of massive quartz is also calcined before grinding. 
This quartz is used as a filler and as an abrasive, as well as in ceramic wares. 
The flint is commonly calcined in small bottle-shaped kilns which have a 
capacity of 15 tons. These kilns are charged with alternate layers of flint 
and wood, one cord of wood being necessary for 15 tons of flint; the charge 
is ignited and is allowed to burn for 36 hours, after which the kiln is drawn. 
The calcined flint is crushed under chaser mills to */s inch and then ground 
for 6 hours in silex lined tube mills with flint pebbles. Before calcination 
the flint is a dense, even-textured, tough, gray stone. After calcination it 
becomes an opaque white in color, and is partially shattered through the 
development of fractures which apparently should greatly facilitate grind- 
ing. 

The quartz which is calcined is coarsely crystalline and consists of nearly 
100% silica. The flint is cryptocrystalline and generally contains about 
98% silica. A typical flint analysis is as follows :* 


Silica... .. 98.16% vest -- 0.20% 
Lime... Loss om ignition............. 52 


100 .12% 


1 Published by permission of the Director, Bureau of Mines, Department of the 
Interior. 

2 Associate Mineral Technologist, Non-metallic Minerals Station, Bureau of Mines 
(in coéperation with Rutgers University, New Brunswick, N. J.). 

3 Hoover, “De Re Metallica, Agricola,” p. 118. 

4 Analysis from Golding Sons Co., Trenton, N. J. 
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Calcination causes no change in chemical composition other than removal 
of the material lost on ignition and complete oxidation of the small amount 
of iron present. 

It was stated by one of the largest producers of calcined flint that the 
cost of the operation for both fuel and labor averages one dollar a ton. 
In order to determine if this calcining cost is warranted a considerable 
number of comparative grinding tests were made. 

The calcined flint used in these tests was obtained from a commercial 
kiln where it had been subjected to the usual 36-hour burn. Uncalcined 
flint pebbles having the same dimensions were selected from the same 
source. ‘These materials were crushed in a jaw crusher and then ground 
in a small pebble mill with flint pebbles and the various products sized 
at intervals to determine the grinding efficiency. Care was taken to have 
all conditions affecting the grinding of the two materials identical. The 
pebbles were fed directly to the jaw crusher which was set to have a gap 
of 1/;inch. A sized feed, 14 to 28-mesh, was prepared for the pebble 
mill so that the materials would be identical in size at the beginning of 
the pebble mill grinding. This size was found to be best suited to the 
capacity of the mills. 

In commercial work flint is rarely quenched but is permitted to cool in 
the air. Quartz, however, is frequently quenched with cold water. To 
determine the effect of quenching, a batch of flint pebbles was calcined in 
a muffle furnace and divided into two portions, one of which was quenched 
while hot by immersion in cold water; the other was permitted to cool 
slowly in the air. The quenching shattered the flint considerably and the 
quenched product broke more readily in the jaw crusher so that a smaller 
amount of the coarsest material was produced than was formed from the 
unquenched flint. In the smaller sizes little difference was noted, and 
further grinding in the pebble mill showed little difference in their grinding 
properties. 

These figures show that the grinding efficiency of flint is considerably 
increased by calcination apparently because of the inversion of the quartz 
from a to 8 form at 575°C and the accompanying volume change of over 
2%.! This volume change produces minute fracturing and furnishes planes 
of weakness along which the flint separates. Quenching aids only by 
producing the coarsest fractures. The increase in grinding efficiency is 
most marked in the material ground in the pebble mill for six hours. After 
this grinding 92.8% of the calcined flint passed a 325-mesh screen while 
only 70.1% of the uncalcined material could pass this screen. 

The results are tabulated in Table I. 

Definite information is lacking concerning what temperature is attained 


1 W. L. Shearer, “Effect of Flints on the Thermal Expansion of Some Whiteware 
Bodies,’’ The Ceramist, 148-65 (1924). 
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in the kilns. It probably varies greatly but can hardly be expected to 
exceed 800° or 900°C. Attainment of higher temperatures would increase 
the expense of calcination and might have an undesirable tendency to 
produce cristobalite. 

The balance of the increased efficiency in grinding against the cost of 
calcining appears to be a close one. The crushing of uncalcined flint is 
complicated by the toughness and the shape of the pebbles and also by 
the necessity of avoiding any contamination by metallic iron. A jaw 
crusher with manganese steel jaws should crush the flint satisfactorily to a 
suitable size for pebble mill feed and could be substituted for the chaser 
mill. This has already been done in modern feldspar mills. The increased 
efficiency of grinding calcined flint in the pebble mill does not appear to be 
sufficiently great to warrant a calcining cost of a dollar a ton. The dif- 
ference, however, is too small to justify any extensive alterations in 
plants now in operation. The difficulty of crushing uncalcined flint 
pebbles with a chaser mill may be the chief reason for adhering to the 
calcination method. A decrease in the use of chaser mills and the em- 
ployment of more modern crushing equipment may be expected in the 
future, and it is probable that this use will be accompanied by a decline 
in the practice of calcination. 


SHALES OF NORTH CAROLINA! 


By JAsPER L. STUCKEY 


ABSTRACT 
North Carolina contains several extensive areas of shale deposits, which are favor- 
ably located for working and which in their slightly weathered condition have been re- 
cently found to be well adapted to the manufacture of face brick, hollow blocks, sewer 


pipes, etc. 
As a result of these discoveries a number of clay working plants have been recently 
set in operation and others are in course of construction. 


For a number of years North Carolina has been one of the leading states 
in the production of high-grade residual kaolin such as is used in the manu- 
facture of china, porcelain and spark plugs, but it is not ordinarily thought 
of as containing deposits of shale suitable for the manufacture of face- 
brick and high-grade heavy clay products, and in the literature very 
few references to North Carolina shales are to be found. Ries? pointed 
out, in the second edition of his textbook on clays, that a weathered shale 
was being used at Pomona, Guilford County, for the manufacture of 
sewer pipe and further stated that Triassic shales were known to occur 
in the state, but that little was known of their value for making clay 
products. 

In the reports of the State Geological Survey considerable space has 
been devoted to clays and clay products, since 1897, but the first reference 
to shale was published in 1914.3 This report pointed out that this material 
was then used in Guilford County and that plans were being made to 
develop a shale deposit in Madison County a short distance west of 
Asheville. 

Due possibly to the abundance of timber in the state and also to the fact 
that the methods in use at the various brick plants of the State were suited 
to the use of clay and not readily adapted to the use of shale, little or no 
progress was made in its application until after 1920. About this time both 
the brick makers and the users of clay products realized that all the face- 
brick and high-grade heavy clay products used in the state were being 
imported and that with building going on at such a rapid rate the State 
would be a heavy loser in the added cost of clay products used in building 
unless these materials could be manufactured at home. This loss was 
even more evident to the brick makers who were feeling the demand for 
a high-grade product. Consequently during the years 1921 to 1924 in- 
vestigations of the shale resources of the State were made by the more 


1 Recd. Aug. 14, 1925. 

2H. Ries, ‘‘Clays, Occurrence, Properties and Uses,”’ 2nd ed., N. Y., 1908 (John 
Wiley and Sons). 

3 “The Mining Industry in North Carolina during 1911 and 1912,” N. C. Geol. 
Survey, Economic Paper, 34 (1914). 
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progressive manufacturers, encouraged and assisted to some extent by 
the State Geological and Economic Survey. This work has been mate- 
rially increased during 1924-25 by the help of the Department of Ceramic 
Engineering of State College, Raleigh, N. C., under the direction of A. F. 
Greaves-Walker. 

The results of these investigations have shown that there are in the 
State deposits of shale, which, although small when compared with those 
of such states as Pennsylvania, New York and Ohio, are more than ade- 
quate to meet the needs of the State once they are properly utilized. 

When referring to shale it is to be understood that the .material used 
is in at least a slightly weathered condition, which tends to increase its 
plasticity. The absolutely fresh rock, especially that of the slate belt, 
is of doubtful value. The change due to weathering apparently extends 
to a depth of 30 to 50 feet. 

The map (Fig. 1) shows the general distribution of those geological 
formations in the State which contain shales that are now considered 
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Fic. 1.—Map showing distribution of shale in North Carolina. 


of commercial value. These shales, which belong to three different geo- 
logical formations, are found in four areas conveniently located to all 
parts of the State.. These known areas are: (1) The pre-Cambrian slate 
belt of the central part of the State, particularly that portion of it in David- 
son, Stanly, Anson and Union Counties; (2) The Cambrian shales near 
Hot Springs, Madison County; (3) The Triassic shales of the Dan River 
Coal Field in Stokes and Rockingham Counties; and (4) The Triassic 
shales of the Deep River Coal Field in Durham, Chatham, Lee, Moore 
and Anson Counties. 


Pre-Cambrian Shales of the Slate Belt 
The largest area of shales in the State and the one that has been best 
investigated and developed for the face-brick industry is that of pre- 
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Cambrian slates, commonly known as the “‘Slate Belt,’”’ which crosses the 
central part of the State in a northeast to southwest direction. This area 
has long been of scientific interest and was early recognized by geologists 
as of pre-Cambrian age, but it was only recently that its value as a source 
of shale for high-grade products was discovered. The formations of the 
area consist of a great volcanic-sedimentary series made up of long bands 
of shale, composed in part of volcanic ash and in part of land waste. The 
whole series has been so completely metamorphosed over most of the area 
that the shales have become slates with a well defined cleavage, which 
has in most cases destroyed the bedding planes. In parts of Stanly, Anson 
and Union Counties metamorphism was less severe and as a result cleavage 
planes are not so well developed while the bedding planes have been very 
little disturbed leaving large areas of shale little altered and almost horizon- 
tal. This part of the area is most important as a source of shale. Weath- 
ering has attacked the shales to great depth so that in most places they 
are fairly soft and readily worked. 

These shales first began to attract attention in 1921 when two or three 
companies, particularly those at Norwood and Monroe, which had been 
using surface clays and making common brick, investigated the under- 
lying shales, found them of value and began converting their plants into 
modern face brick plants. 

In January, 1922, the Winston-Salem Southbound Railroad had shales 
collected from seven possible plant sites along its line in Stanly and 
Anson Counties and tested by Ellis Lovejoy! at Columbus, Ohio. The 
report of these tests shows that six of these shales have a firing range 
of 7 to 9 cones (1958° to 2246°F) for a good red color and hard product. 
All the shales are reported as working well in machine tests, but require 
a maximum amount of pugging to get the best results. In the wet state 
they are weak, and cannot be classed as strong in the dried state as com- 
pared with other clays and shales, but they have ample strength to with- 
stand all the weight in the kilns to which the bottom brick are subjected. 
The drying behavior of all the shales tested is excellent. The drying shrink- 
age of the different samples varied from 1% to 5%. The firing shrinkage 
is greater and inclined to be high. In one sample it varied from 1.1% 
at the lower temperature to 8% at the higher temperature and was classed 
as almost ideal. In the other samples it varied from about 1% at the 
lower temperatures to 11.5% to 13.3% at the maximum temperatures. 
The six shales tested have a long safe firing range for a steel hard prod- 
uct and good red color. A vitrified product is possible but not encourag- 


1 Ellis Lovejoy, Lab. Test No. 3110. Report of the result of test of shales between 
Whitney and Ansonville, North Carolina along the Southbound Railway, for the Win- 
ston-Salem Southbound Railway Company, Winston-Salem, N.C. Used by permission 
of the President of the Winston-Salem Southbound Railway. 
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ing for a paving brick. The conclusion of the report is that these shales 
are ideal for brick, hollow blocks up to 5 x 8 x 12 inches, and drain tile 
up to a diameter of nine inches. 

Actual usage at the different plants shows that the shale can be readily 
made into good common brick and face brick if properly handled. No 
attempt is at present being made to manufacture any other product. The 
shale is weak in the wet state but not to such an extent as to require detailed 
preparation. A dry pan for grinding, and thorough pugging have been 
found entirely satisfactory. The shrinkage is often high but this can, 
with proper handling, be overcome. No trouble is found:in firing the 
weathered material, but the harder (less weathered) layers, however, 
are more difficult to handle due to the fluxes present, and because of their 
frequently short firing range which is often not over 50°F. This less 
weathered material will often not stand over 1850°F. 

The shale fires a deep red color and makes ideal face brick of the varie- 
gated color so much in demand now. Beautiful colors are produced natu- 
rally, and by flashing and the use of chemicals the range can be easily 
and considerably increased. These shales will doubtless make good 
drain tile of the smaller sizes, building tile, and floor and roofing tile if 
the shrinkage is properly cared for. . 

Four modern shale brick plants, with round down draft kilns, located 
in Davidson, Stanly and Union Counties in the southern part of this 
area will produce in the year 1925 at the present rate of manufacture 
a minimum of 40,000,000 face brick. 

These developments are just beginning to indicate the value of the 
shales in this district. The supply in the southern half of the area is large 
and any number of suitable plant sites can be found convenient to rail- 
road transportation. Little is as yet known about the northern half of 
the belt where the shales are more highly metamorphosed. 

Deposits of this same type of shale that are interesting and may prove 
of value are also known in Harnett, Johnson, Nash, Halifax and North- 
ampton Counties. 


Cambrian Shales 


Formations of Cambrian age are found in a number of localities in 
the western part of the state, the most important shale deposits of this 
age being found in Madison County near Hot Springs. These shales 
are conveniently located near the main line of the Southern Railway 
from Asheville to Knoxville, Tenn., and have been known for several years. 
An attempt to work them in 1917-19 proved a failure due to the lack 
of proper equipment. The shales are red firing and appear to have good 
working qualities and will doubtless prove of considerable value for heavy 
clay products when they are properly worked. 
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Triassic Shales—Dan River Coal Field 


A belt of Triassic rocks about five or six miles in width, commonly 
known as the Dan River Coal Field crosses Stokes and Rockingham Coun- 
ties in a northeast-southwest direction. The formations consist of inter- 
bedded sandstones and shales which dip from 30-65° to the northwest. 
Important shale deposits varying from a few feet to 300 feet in thickness 
are abundant throughout the area. Due to the attitude of the beds it 
is comparatively easy to open a shale pit on any one of them and work 
along the strike. 

This was the first shale area in the state to be successfully worked. For 
a number of years the Pomona Terra Cotta Company at Pomona, Guil- 
ford County, has been getting its supply of shale from beds in this area 
near Madison, Rockingham County. Pits have been worked to a width 
of 60 feet, a depth of 40 feet and from a few hundred to 2000 feet along 
the strike. 

The shale is dug by steam shovels, loaded into gondola cars and shipped 
30 miles to Pomona where this Company has the largest and best equipped 
sewer pipe plant in the South. The works now consist of four modern 
sewer pipe plants, with 44 round kilns, having a capacity of approximately 
5000 tons of sewer pipe per month. A high grade vitrified product that 
will pass all A.S.T.M. specifications on absorption and crushing strength, 
is being produced.' 

In the same area at Pine Hall, Stokes County, the Pine Hall Brick Com- 
pany is producing a high grade face brick. This Company has a thoroughly 
modern shale brick plant with a capacity of about 20,000,000 bricks a year. 

These shales are naturally soft and work exceedingly easy. They have 
a low shrinkage, are red firing, and produce a dense body of pleasing 
color at temperatures around 1850-1900°F. They are well suited for 
face brick, with a wide range of natural colors, as well as sewer pipe, 
drain tile, hollow building tile and other clay products. The quantity of 
shale available in this area is large and well supplied with transporta- 
tion facilities. 


Triassic Shales—Deep River Coal Field 


The most promising and least developed shale area in North Carolina 
is the Deep River Coal Field of Moore, Chatham and Lee Counties with 
its extension to the north and south. 

This area is some 12 miles wide and 75 to 100 miles long with Sanford, 
Lee County, as its center. 

The formations consist of interbedded sandstones and shales of Trias- 
‘sic age, which vary in thickness up to several hundred feet and dip from 


1 A, F. Greaves-Walker, N. C. State College of Agriculture and Engineering, N. C. 
Agric. and Indus., 2 [11] (1924). 
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20-60° to the southeast. The dip of any given bed makes mining in 
most cases extremely easy. 

Considerable interest is being shown in the shales of this area. Two 
plants near Sanford are making excellent brick while two plants for the 
manufacture of hollow building tile are in the process of erection. The 
Carolina Fireproofing Company, Charlotte, N.C., is completing a 
plant near Gulf. The kilns will be fired by producer gas made from 
coal obtained at the near-by mines on Deep River. The Borden Brick 
and Tile Company, Goldsboro, N. C., is building a modern tile plant 
near Sanford, Lee County. 

The shales of this area are red firing and develop an attractive color 
in the kiln. They are naturally soft and have unusually good working 
qualities and low shrinkage. At the low temperature of around 1800°F 
they fire to a dense body with a clear ring. At the plant of L. C. Isenhour 
near Colon, Lee County, the typical shale has a shrinkage of 1 to 4% and 
fires to an excellent red color and dense body with a clear ringing sound 
at 1750-1800°F. These shales are well suited for the manufacture of 
common and face brick, hollow building tile, drain tile and sewer pipe. 
The area contains an abundance of shale with a large number of plant 
sites readily accessible to railroad transportation. 

North Carolina has in the past obtained large quantities of face brick 
and high-grade heavy clay products from other states. In the near future 
however, with proper utilization of the shales of the state as they are now 
known, producers should be furnishing practically all the clay products 
needed at home and also shipping to the neighboring states. 


DEPARTMENT OF CONSERVATION AND DEVELOPMENT 
RALEIGH, N. C. 
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INTRODUCTORY STUDY OF THE PUGET SOUND SHALE AND 
GLACIAL CLAYS!” 
By Tuap, O. SMITH 


ABSTRACT 
Type and character of clays of Puget Sound are described. 


Geologists tell us that a million or more years ago an older mountain 
range stood in the present location of the Cascade mountains. On the 
western side the lower elevations were covered with swamps, lakes and 
shallow arms of the ocean. Rank growing vegetation and a tropical cli- 
mate existed. In the course of time, as the mountains were weathered 
and eroded, clay was formed, carried down by the streams and deposited 
in the shallow waters along with the rotting vegetation or carbonaceous 
material. These sediments increased in thickness, were subjected to 
pressure resulting from their own weight and later crustal movements 
and have been tilted, faulted and broken until we have the present shale, 
sandstone and coal beds of Pierce and King counties. 

A certain amount of intermingling occurs between the three types of 
sediments. The carbon, sand and clay content of each is subject to wide 
variation. Because of the carbonaceous matter in the shales, a large 
part of the iron is usually in the ferrous or reduced condition and tends to 
give the burned shale products a brown instead of the deep red shades. 
The clays and shales which have been lying out in the open and have be- 
come thoroughly oxidized, such as those found in eastern and southwestern 
Washington, give better red colors than those which are mined from under- 
ground. These shales are exposed in a number of places such as Renton, 
along the Cedar and Green rivers and at Bellingham. Wherever coal is 
found, shales can be expected to occur, though they may not always be of 
sufficient purity to be useful. 

The plasticity of the shales as mined is almost a negative quantity. 
This is due to the tightly packed structure which has been produced by the 
pressure and some chemical action. If the pressure were continued long 
enough the shale would become slate. The original plasticity is best 
restored by grinding with water in a wet pan, as in sewer pipe manufacture, 
although for most wares, sufficient plasticity is developed by the dry-pan 
pug mill process. 

An analysis of a local shale showed 6% volatile matter, which is a mixture 
of chemical water and carbon, and about 0.2% sulphur. The latter gives 
oxidation troubles in the kiln and also is one of the causes of scumming 
and efflorescence found on the surfaces of the fired ware. 

‘The shales are used in a number of different products but find their best 


1 Recd. Apr. 9, 1925. 
2 Presented at the Pacific Northwest Clayworkers’ Association, Jan. 17, 1925. 
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application in the manufacture of sewer pipe, paving brick, face brick, 
tile and other structural products. A comparison of the local commercial 
shales with some eastern United States shales shows that those of the 
Puget Sound district are vitrified at lower temperatures but have a shorter 
firing range. This is best shown by a comparison in the following porosity 
table. 


TABLE I 
APPARENT Porosity! 
Average Purdy’s Classification? 
Puget Average 
Sound Puget Sound Paving Sewer Bldg. 
Cone shale glacial clay brick brick brick 
O08 33% 33% 29+ % 24-29% 18-24% 
06 31 30 26-35 14-26 5-14 
04 25 18 19-33 7-19 4-7 
02 17 + 18-32 2-18 
1 9 l 17-31 2-17 
3 6 Fused 7-13 2-7 
5 3 Fused 3-6 2-3 
7 5 Fused 24 2-2 
9 Fused Fused 1-2 
11 Fused Fused 1-2 


Puget Sound Glacial Clays 


The glacial clays which are very plentiful in the Puget Sound region are 
of comparatively recent origin, being deposited from 30,000 to 40,000 years 
ago. After the deposition of the shales, the second or our present Cascade 
range was gradually elevated into its present position and the climate 
changed from tropical to arctic. Glaciers crept down from the north and 
were joined by smaller feeders from the Cascade and Olympic ranges. Two, 
possibly three, distinct flows occurred, each following three main channels: 
that of the Sound itself, the Hood Canal route and the third pushed its 
way from Everett to Snoqualmie. The natural drainage channels were 
all blocked and numerous lakes were formed from the melted ice. In 
the quiet waters of these lakes the fine rock flour and suspended clay 
materials were deposited and have formed accumulations of considerable 
depth. Many of these lakes have remained until present times and the 
clay washing process is still continuing at a much slower rate. The second 
glacial period followed the first after some interval of time, but the ice 
traveled the same channels to points farther south. The terminal moraines 
in the neighborhood of Tenino and Olmypia show the extent of the ice 


1 Per cent apparent porosity equals the percentage weight of water absorbed by 
the fired body in terms of the bulk volume of the piece. The percentage absorption is 
approximately one-half of the per cent apparent porosity. 

2 Purdy’s classification, ‘‘Paving Brick and Paving Brick Clays of Illinois,’’ II. 
Geol. Surv., Bull. 9, 275 (1908). 
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sheet. These vast accumulations of sand gravel and clay were carried in 
part down the Chehalis river valley but the remainder served to block the 
water from the melting ice. ‘The larger lakes were drained through the 
straits of Juan de Fuca after the retreat of the glacier to the north. The 
sediments exposed have received comparatively little pressure and show no 
fissile structure as do the shales, but may vary considerably in sand and 
gravel content. Practically no crustal movements have tilted the beds or 
changed them from their original positions. 

Our blue-gray glacial clay represents the mixing of sediments and rock 
flour from wide areas of land which the ice has ground to powder by its 
weight and movement. As the ice passes over a clay or shale formation it 
will pick up the surface and mix the plastic materials with the non-plastic 
rock dust. The glacial clays sorted out from such a heterogeneous mixture 
contain a large amount of very fine sand and hence are not as plastic as 
one would first think. A sample from a local brick plant gave only 5% 
sand that would not pass a 200-mesh screen. However, as this is our 
finest screen, the total amount of non-plastic material was determined by 
settling the clay in water and siphoning off the plastic or floating material. 
The settled material was rewashed until clear water could be decanted 
after one minute settling. The total amount of sand was found to be 
40%. However, this is a very necessary ingredient to hold the shrink- 
age down to normal. 

The sand content varies widely in amount in different localities and is 
made up of a mixture of different minerals. Quartz, lime and soda feldspar 
and zircon have been identified under the microscope. An analysis of a 
glacial clay showed 2% volatile matter which consists of both combined 
water and carbonaceous matter; 0.014°% sulphur was present as sulphate 
while the total content of sulphur was 0.082°7. The sulphates are the 
cause of most of the scumming found on the soft fired brick. The vola- 
tile matter found in the glacial clays is much lower than that found in 
the shales because of the lower carbon content. 

Many of the eastern and middle western glacial clays such as those found 
through I}linois, Indiana and Ohio contain quantities of both finely divided 
and coarse limestone picked up by the ice as it traveled south from Canada. 
Limestone if it is not finely powdered causes spalling and popping due to 
the slaking and swelling of the fired lime in the brick when moisture 
and carbon dioxide combine with the quicklime. Our local clays give no 
trouble from this cause unless an occasional clam shell bed is unearthed in 
the clay pit. 

Glacial clay is used extensively for making face and common brick, 
building and drain tile. The Portland cement companies mix it with 
ground limestone to make cement clinker and the concrete men use the 
Portland cement with glacial sand and gravel to produce concrete; hence, 
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all told, the Portland cement industry in this district is greatly dependent on 
glacial materials. 

For brick manufacture the glacial clays have several advantages and 
disadvantages: The clays lie on the surface, are easily accessible and are 
found close to the large centers of consumption. However, in most cases 
they vary considerably in sand and gravel, usually require some stripping 
and some method for removing pebbles. They should be mixed in large 
quantities to preserve a constant uniformity. Much difficulty is experi- 
enced by sliding in wet weather, and large quantities of very sandy clay 
may cover the face of the more plastic material. The glacial clays are soft, 
grind easily and quickly produce their maximum plasticity. The longer 
a shale is ground the more plastic and sticky it becomes, and the more 
water necessary for plasticity. The glacial clays do not have the tough- 
ness of the shales, but with their larger quantities of fine sand show more 
brittleness in the column from the auger machines. Carefully balanced 
dies are often necessary and thin members are avoided. ‘The vitrification 
range is very short so that the difference in temperature usually experienced 
in the large kilns will produce both overfired and underfired brick. The 
shrinkage on one end of a brick is often much different from that of the 
other end. Because of the low temperature necessary and the ease of 
overfiring the glacial clays, wood has been found to be a good substitute 
for coal. Wood has a long comparatively cool flame which gives better 
oxidizing conditions and thus produces better red colors than the hotter 
and more violent coal flame. 

Few localities in the United States can furnish clay suitable as slip clays 
for glazing stoneware, electric insulators, etc. The most prominent are 
found near Albany, New York, in Texas and Michigan. The Albany 
slip clays are perhaps the best known and have been formed by glacial 
action in a very similar fashion to those clays of the Puget Sound district. 
They have the same blue-gray color when fresh which turns to a dirty 
brown after exposure to the atmosphere as the iron oxidizes. 

Several good mahogany brown slip glazes have been made in the ceramic 
laboratory with the fine grained local glacial clays mixed with fluxes like 
feldspar and fired to cones 6-8. Slip’clays must not blister or bloat when 
fused or shrink excessively during the drying period or the early stages of 


firing. 
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THE APPLICATION OF PEBBLE OR BALL MILLS IN 
ENAMELING! 
By Epw. W. LAWLER 


ABSTRACT 


A description of pebble mills in enameling is given; details of design and results 


are discussed. 


The size of a ball or pebble mill depends on the amount of material to 


be ground. 


For one cubic foot of the dry frit, the mill should be four 


cubic feet inside the lining and two cubic feet of pebbles should be used. 


The water added should be in 
about the proportion of 35 to 
40% of the frit volume. 

The diameter of the mill 
should not be less than the 
length. Figure 1 shows a mill 
36 inches diameter by 42 inches 
long. The in the 
center and is approximately 15 
inches square, so that the dis- 
the inside of the 
head lining to the edge of the 


manhole is 


tance from 


manhole is about 9 inches. If 
a 4-inch valve is used as in wet 
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Manhole 
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grinding, it will be 14'/, inches from the ends. 
so bad, but in a mill 8 feet long as in Fig. 2 it is a bad condition as the 
distance from the head of the mill to the edge of the manhole is 35 inches. 


Fic. 2. 


come part of the next charge. 


should not exceed the diameter. 


42" 


Fic. 1. 


In this size mill this is not 


In discharging a wet 
batch, the wet material 
in the center of a large 
mill runs out first, while 
that on each side of the 
outlet gradually drains 
out, except that which 
has settled and sepa- 
rated from the water. 
: This adheres to the 

pebbles and the lining. 

If not washed out it will 

stay in the mill and be- 


This is the reason the length of the mill 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Columbus, Ohio, 


Feb., 1925. (Enamel Division.) 
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or 


Cylindrical vs. Sloping Sides 
A mill with sloping sides overcomes these discharging difficulties. Ina 
mill which has the same cubic capacity but has sloping sides, the diameter 
can be 42 inches and the length 14 inches. The manhole would extend the 
entire width of the cylinder. ‘The 4-inch discharge valve would be only 
5 inches from the head. Because of the 
large diameter and short barrel length 
this mill would grind the same charge 
in less time than would the cylindrical 
mill. It would not be necessary to turn 
9 it over when discharging a wet batch 
- O « and in dry grinding practically all of the 
charge would run out if the mill were 
left with the grate down. A minimum 
of revolving would be required and there 
sere Se would be less breaking of pebbles and 


lining. 
The old Alsing mills were 30 inches in 
diameter by 18 inches long with a man- 
hole the entire width of the mill, a proportion which cannot be improved 
upon except to increase the diameter. 
One of the disadvantages of a cy- —+— 
lindrical mill is the flat heads. Ina 
cylindrical mill the head lining is 
rubbed and worn with a minimum of 
grinding because the particles of frit do 


> 
Fic. 3. 


not remain long enough between the 
round pebbles and the mill head. The 
sloping sides permit more action of the 
pebbles per lift of pebbles. 

The sloping sided mill must have a 
larger diameter than the cylindrical 
mill of equal cubic capacity. The ates 
cylindrical mill 36 inches diameter by S 
42 inches is the equivalent of a sloping Fic. 4. 
sided mill 42 inches diameter but only 
14 inches wide. ‘The sloping sides are not patented. The advantages of 
this type mill are obvious and have been proved by two years’ operation. 


(oped Sides 


Details of Design 
The iron on the manhole frame and the cover of 
a popular size mill now in use present to the action 


The Manhole 


of the pebbles about 50 square inches of iron. White enamel free from 
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black spots cannot be ground in this mill. I have seen covers taken off 
a mill grinding white frit when brown iron water would run down into the 
charge from the iron manhole. (See Fig. 5.) 

The manhole frame of a mill should be flush with the shell of the mill 
and not with the lining. (See Fig. 6.) Instead of a '/2-inch cast iron 
flange, 16-gage brass, steel or SS te 
other material may be used. 

A mill with 
the lining half 
worn grinds better than a new 


The Lining 


lining because the square corner 
is now rounded so that the THAT? 
pebbles fit. (See Fig. 7.) A 
sloping side mill has no corners. | 
In lining a mill the best por- 
celain is none too good. I have RE Nise 
just relined a number of mills Path of Pebt Cidtinder il 
and the old linings were worn Fic. 4a. 


in spots right down to the shell 
while the adjoining brick were almost as thick as the new ones. This is 
because the brick were of varying hardness. Soft ones wear out first and 
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new linings are required. Not only does a poor brick wear quickly, but 
it enters the charge being ground. A hard white porcelain will last longer. 


Fé € 
tubber or Wood Brick J 
~ 
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mon Frame 
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A brick with a tongue and groove will not hold in place better, neither 
will it allow smoother lining. When the lining wears down to the tongue 
and groove the brick will chip and wear rapidly. A tongue and grooved 
lining is not easily patched. (See Fig. 8.) The standard keystone shaped 


— | 


856 LAWLER—THE APPLICATION OF PEBBLE 


brick is the best and if properly set will not fall out because the cement 
and shape hold the brick. 
A first-class porcelain brick costs at the pottery about 7'/: cents per 
pound. A cheaper brick costs 5'/: cents. 
Silex makes a good lining, but it is rough (an advantage), does not fit 
closely (a disadvantage), and is very hard to fit by chipping. A silex 
lining properly set is worth the time for it will 
git es, outlast any lining except possibly rubber. 
Rubber will outwear the hardest steel. I 
have seen the inside of a tube mill loaded with 
steel balls after grinding silver for 90 days con- 
tinuously. Apparently the lining was not worn, 
though at the beginning it was only °/s inch 
bi  onssiommseaouenge A thick. It is patented and put on the market 
J S: by B. F. Goodrich Co. J. Denny and R. B. 
Watson discovered its use as a ball mill lining. 
Fic. 7. As a lining for enamelers’ mills, rubber will 
surpass and displace all other materials for wet 
grinding. Dry grinding develops heat which might deteriorate the rubber. 
If it can be fastened in and if it does as well in batch pebble mills as in con- 
tinuous ball mills, rubber will be the lining most used. A rubber plug on 
a valve in a mill will outwear the porcelain linings although here the wear 
is the heaviest and it usually projects into the mill. (See Fig. 9.) 
The Balls Balls or pebbles used 
for grinding are one of 
the factors that affect the work of the 
mill more than anything else. Por- 
celain balls of good quality are white 
and do not discolor the enamel charge. 
Porcelain balls have been preferred but 
it appears to me that a porcelain ball 
has no advantage over flint pebbles. 
They are made by hand and present 
more points of contact than a water- 
worn pebble. But the flint pebble is 


Dotted outline 
shows new 


Keystone 


Cement 


harder. This edge crumbles rapidly ~ 
The main thing in a grinding body Tongue and Groove 
is to concentrate the greatest weight Fic. 8. 


in each within the minimum of surface 

area. Itis for this reason that metal balls do more work than flint pebbles. 
Every pebble has a point of contact with as many other pebbles as it 

can touch and the grinding is done at these points of contact. The smaller 

the pebble, the more can be put into a given volume. A mill charge that 
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can be broken down by a 1-inch pebble will, therefore, be ground faster 

with l-inch pebbles than with 2- or 3-inch pebbles. Larger pebbles 

have not as many contact points and cause larger voids. 

Loading of a Mill The proper way to load a mill is to fill it half full of 
pebbles of the smallest size which will do the work. 

Instead of buying 1-, 2-, 3- and 4-inch pebbles and wearing them down to 

the right size you had better lease this job to the ocean. It costs less. 

New pebbles often are dumped from the bags directly through the man- 
hole without regard to the iron, sulphur or other dirt which the enamelist 
would not care to see dumped into his enamel. 

Considering that bags are used more than once and have been containers 
for various materials, and that they are porous and have many materials 
dumped on and in them, care should be used not to have these deleterious 
foreign materials dumped in a mill with pebbles. 

A pebble to do its best work in a grinding mill must take the longest 
roll from the top of the load and must do this with maximum rapidity. 
When it reaches the top as the mill is revolving, it is a fight between gravity 
and centrifugal force. If the mill speed is too high it will cause the pebble 
to carry too high and drop. If it is not 
quite high enough the pebble will leave 
the crest of the pebble wave and slug- 
gishly roll to the bottom. 

The viscosity in wet grinding should 
be such that the pebble moves freely 
but not too freely. Too much water 
causes the pebbles to splash and break. 
It also washes the material off the Fic. 9. 
pebbles and they grind themselves and 
the lining instead of the frit. ‘Too little water consumes power up to a 
point and then decreases the power but increases the time of grinding. 
It is a simple matter to get the viscosity of the mass right for grinding and 
add water after grinding if this should be needed for discharging and 
screening. When the correct amount of water has been determined, a 
measuring tank holding just that amount should be placed over the mill. 

Some claim that the pebbles should roll and not drop vertically but in 
one plant I know of, they had operated 5 tube mills for ten years at speed 
sufficient to cause the pebbles to roll. A new manager decided that the 
drop was better. He speeded up the mills till the pebbles dropped ver- 
tically. Now four mills are doing the work which formerly required five 
mills. In other cases, reducing the speed had no effect on the capacity 
but lowered the amount of power required. ‘This shows that there is an 
argument for each method. Checking the operation of the pebble mills 
may lead to the cause of the troubles and their corrections. 


NorTH PLAINFIELD, N. J. 


i 


Have You Any of These 
for Sale? 


Transactions 
and 
Journals 

Out of 

Print 


Volumes 2, 5, 8, 9, 10, 11, 12, 14, 18 and 19 
of the Transactions of the American Ceramic 
Society are out of print. As we have received 
several requests for these numbers $5.00 will 
be paid for each copy on receipt in the Secre- 


tary’s office. 


The January and June, 1923 and the January, 
February, 1924 issues of the Journal are also 
out of print; 60 cents will be paid for each 
copy received by 
General Secretary, 
Lord Hall, O. S. U. 
Columbus, Ohio. 


AUTHOR INDEX TO JOURNAL 


The reference number in parentheses refers to the monthly number of the Journal; 


the number following this is the page number. 


The letters O or D preceding reference 


number indicate that the articles are Original (O) or Discussion (D). 


VOLUME 8 


Allen, F. B. Better terra cotta slabs, O (2) 101-— 
07. 

Anderson, L. Comparison of methods used in 
estimating the maturing of terra cotta, O (11) 
762-67. 

Andrews, A. I., Bole, G. A., and Withrow, J. R. 
The making of dolomite brick and a study of 
their properties (Pt. I), O (2) 84-100; (Pt. IT), 
O (3) 171-90 

Arthur, E. P. Limestone for sheet glass making, 
O (3) 125-30. 


Barrett, E. P., and Schroeder, F. W. Method 
for the anal. of aluminous silicate refrac., 
O (1) 69-71, 

Barrett, W. F. Lab. expts. in the development of 
a plant drier, O (4) 239-42; Glazes colored by 
molybdenum, O (5) 306. 

Black, T. W. Symposium on casting problems, 
D (9) 567, 572-74, 586, 592, 598 

Bleininger, A. V. Symposium on casting prob- 
lems, D (9) 598 

Bole, G. A. The effect of red hearts in fire clay 
brick, D (4) 230-31; Effect of variations in 
cupola practice on the life of refrac. blocks 
D (11) 733 

Bole, G. A See Andrews, A. I 

Booze, M.C. The effect of red hearts in fire clay 
brick, O (4) 227-31; Selection of fire brick by 
comparative tests, etc., D (5) 318; The chem. 
and phys. properties of fire clays from various 
producing districts, O (10) 655-65; Refrac. 
requirements in the gray iron foundry, D 

it). 

Booze, M. C., and Phelps, S. M. A study of the 
factors involved in the spalling of fire clay 
refracs. with some notes on the load and re- 
heating tests and the effect of grind on shrink- 
age, O (6) 361-82. 

Bowman, W. J. J. Symposium on casting prob- 
lems, D (9) 584-85, 587. 


r 


‘able, M. K. Pots and pines, a decorative prob- 
lem for the artist potter, O (6) 393-95. 
‘artwright, G. Symposium on casting 


r 


prob- 


lems, D (9) 592, 596- 97 

Clare, R. L. Some data on the pulsichrometer, 
D (1) #2. 

Clark, H H Gas-fired enameling furnaces 
without muffles, O (10) 623-25, 

Cole, S.S European silica refracs., O (1) 55-58 


A note on comparison of English vs, Orton 
pyrometric cones, O (7) 462 

‘ox, D. W. A slip painting process suited to the 
craftsman whose equipment is limited, O 


5) 310-12 


Fine stoneware from flint clay, O 


Symposium on casting problems 


< 


D (9) 587. 

R. See Larkin, P. G. 

‘urtis, E. deF. The course in pottery at the 
Pennsylvania Museum School of Industrial 
Art, O (3) 138-42. 

) 


r 


Curtis, T. S. Synthetic sillimanite in ceram 
bodies, O (1) 63-68. 


Danielson, R. R., and Lindemann, W. C. A 
* method for testing the cross-bending strength 
of enamels, O (12 
Davey, W. P. See 
Davis, H. E 
for stand 
(1) 23-28. 


795-98 
Navias, L 
, and Lathrop, J. S. 


A study of slips 
finish terra cotta 5 


cones 4-5), O 


Davis, J. B. Progress report on the use of anda 
lusite as a refrac., D (8) 491, 

Donnenwirth, A. L. Some observations in the 
casting of heavy elec. porcelains, D (9) 552 
53; Slip making and control, D (9) 563 

Donnenwirth, A. L. See Fritz, E. H 

Drake, F. V. Segregation in porcelain filter cake 
by petrographic methods, D (7) 435; Sym- 
posium on casting problems, D (9) 574 

Dressler, P. Adaptation of tunnel and car 
kilns to firing refracs., O (1) 43-54 

Dressler, P. d’H., and Strommer, L. T. 
use of muffle tunnel kilns for the 
of plate glass pots, O (4) 216—26. 


The 
“arching 


See Tool, A. Q 


Symposium on casting problems 


Eichlin, C. G. 

Elliott, R. E. 
D (9) 587. 

Engle. C. C. Symposium on casting problems 
D (9) 576-77. 


Ferguson, J. B. See Rebbeck, J. W 

Finn, A. N., and Thomson, H. G. The density 
and index of refraction of gla versus it 
compn., O (8) 505-13. 

Foltz, A. The development of a casting body for 
vitrified sanitary ware from American mat 
O (6) 383-90; Symposium on casting 
lems, D (9) 567. 

French, M. M. Further expts. in the problem of 
the turquoise alkaline glaze, O (3) 143-44 
Fritz, E. H. American clays as compared to 

English clays in white ware bodies, 0 (4 
253-56; Slip making and control, D (9) 558 
Symposium on casting problems, D (9 
577-78, 586, 588, 590-92 
Fritz, E. H., and Donnenwirth, A. L 
servations in the casting of heavy elec 
lains, O (9) 547-51; D (9) 552-54 
Fulcher, G. S. Anal. of recent measurements of 
the viscosity of glasses, I, O (6) 339-55: II1.O0 
(12) 789-94 
Fulton, C. E 
the “arching”’ 
26. 
Fusselbaugh, R. R., and Sweely, B. T. A method 
of control of enamel for dipping flat ware, O 


(5) 303-6 


Galbraith "R Some data on the pulsichrometer 
O (1) 59-62. 


Garve, T. W. 


prob 


Some ob 


porce 


The use of muffle tunnel kilns for 
of plate glass pots, D (4) 224 


Segregation in bins, O (10), 666 


Thermal condy. of carborundum 
refracs., D (5) 289-90 

Geller, R. F., and Pendergast, W. © The ib 
testing of plastic refracs., O (7) 441-51 

Gerber, A. C Casting control, O (1 18-22 

Goodwin, H. Segregation in porcelain filter cak« 
by petrographic methods, D (7) 435-36; Some 
observations in the casting of heavy ele« 
porcelains, D (9) 553-54; Slip making and con 
trol, D (9) 559; Symposium on casting prob- 
lems, D (9) 566, 569, 571, 583, 585, 586, 590 
597. 

Gorton, A. F. Refrac. requirements in the gray 
iron foundry, D (11) 718 

Gorton, A. F., and Groves, W. H. New type of 
oxyacetylene fusion fur., with notes on the 
behavior of refracs. at cone 40, O (1k) 768-73 

Green, J. R Getting the highest return from 
kiln equipment, 0 (9) 599-604 

Greig, J. W Formation of mullite from cyanite, 
andalusite, and sillimanite, O (8) 465-83, D 


Co, 
4) 257-58 


S60 


8) 483-84, Progress report on the use of 
andalusite as a refrac., D (8) 490-91 

Griffith, J. H. On the strength of heavy clay 
O (2) 1LOS-112 

Griffith, W. G Effect of variations in cupola 
practice on the life of refrac. blocks, D (11) 
733-34 

Groves, W. H. See Gorton, A. F 

Hagar, E refracs. by dry 
method, 

Hansen, J. E., and Lindsey G. S. Observations 
on “‘hairlines” in sheet iron enamels, O (6) 
356-60 

Harrison, A. C A mach. for transverse tests of 
clay and glass lab. specimens, O (11) 774-83 

Harrison, W. N. See Wolfram, H. G 

Hartmann, M. L., and Westmont, ©. B. The 
thermal condy. of carborundum refracs., O (5) 


Manuf. of press 
122-2 


259-89: D (5) 289-95. 

Heind!, R. A. The quant. detn. of iron existing 
as ferrosilicon in artificial corundum, O (10) 
671-7¢ 


load fur., O (12) 822-24; 


Observations on pinholing in 
cast ware, O (3) 145-47; Some observations 
in the casting of heavy elec. porcelains, D (9) 
552; Symposium on casting problems, D (9) 
566, 575, S576. 


Hemphill 


Henry, A. V A microscopic study of stresses 
in glazes, O (2) 117 
Hewitt, Refrac. ‘Tequirements in the gray 


Effect of variations 
blocks, 


iron foundry, D (11) 719 

in cupola blocks on the life of refrac. 
734 

R.A Some observations in the cast- 

f heavy elec. porcelains, D (9) 552 

Hornung, M. R Symposium on casting a 


lems, D (9) 567, 570 
A. F. Some data on the pulsichrom- 
1) 62. 
Hudson, C J Thermal condy. of carborundum 
refracs D 5 2S0 SS 
Hunt, F. S. Slip making and control, D (9) 
560-6 1. 
Insley, H 1e failure of thermocouple pro- 
tection tubes in glass melting furs., O (9) 605- 
10 


ne oxidation of ceramic wares 
A lab. study of the effect 
> of gas flow and of htg. on 

>in clay, O (8) 534—40 
nposium on casting prob- 


Symposium on casting prob- 


Refrac. re juirementsgn the gray 


ale 


condy. of carborundum 
Segregation in porcelain 
methods, D (7) 


refrac., D (5) 290; 

filter cake by petrographic 
Therma of carborun- 
I D (5) 289 
Kohlimeyer, F. A. Selection of fire brick by com- 
rative tests with a detailed description of the 
method used to measure the temporary ex- 
pansion or contraction of fire brick at various 


temps., O (5) 313-18 


condy. 


H. M and McDowell S.J. Tale as the 
ipal body gredient in vitrified ceram 
es, O lf §26-—35 
H. M. See McDowell, S 
H., and Smith, C. A The manuf 
phys. properties of dry press brick, O 
2 
sky, A. I Enameling defects due to cast 
615-22 
on terra 


Larkin, P. G., and Curry, E. R Note 


AUTHOR INDEX 


Laurence, F. S. Terra cotta in architectural 
design, O (2) 79-83. 

Lawler, E,W. The application of pebble and ball 
mills in enameling, O (12) 853-57. 

Lindemann, W. C. See Danielson, R. R. 

Lindsay, D. C., and Wadleigh, W. Some ob- 
servations on the drying properties of clays, 
O (11) 677-93. 

Lindsey, G. S. See Hansen, J. E. 

Lovejoy, E. Theory of coal measure fire clays, 
O (11) 756-61. 


McAfee, W. K. “Balling’’ in cast ware, O (7 
430; Some observations in the c: asting of 
heavy elec. porcelains, D (9) 
making and control, D (9) 561-62; 
comune on casting problems, D (9) 566, 568, 

580, 581-82, 584, 586-87, 589, 591-96 


598. 

W. J. Formation of mullite from 
cyanite, andalusite, and sillimanite, D (8 
454 

McCauley, G. V. Fundamentals of heat flow 
in molten glass and in walls for use against 
glass, O (8) 493-504. 

McDanel, W. W. Segregation in porcelain 
filter cake by petrographic methods, D (7) 
435. 

McDowell, S. J. Segregation in porcelain filter 
cake by ear methods, D (7) 436. 

McDowell, See Kraner, H. M. 

McDowell, S J., and Kraner, H. M. The effect 
of heat on the strength of calcined kiesel- 
guhr-Portland cement mixts., O (11) 784-88. 

McSwiney, D. J. The action of arsenic compds. 
on tank block, O (5) 307-09 

MacDougall, R. Recuperator oil 
(8) 541—45. 

MacGee, A. E. Symposium on 
lems, D (9) 566. 

MacKenzie, J. T. The effect of variations in 
cupola practice on the life of the refrac. blocks, 
O (11) 720-33, D (11) 733-34 

Maddock, C. “S Jr. Symposium on casting 
problems, D (9) 565, 567, 570, 588. 

Malinovszky, A. E nameling defects due to the 
east iron, O (1) 72-78. 

Manson, M. E. Some notes on the color of an- 
timony enamels, O (7) 437—40. 

Martin, J. D. Kiln stokers, O (6) 

Matzen, H. B. See Stacey, A. E., Jr. 

Millar, C. A. Methods and manuf. of sewer 
pipe in Canada, O (7) 452-57. 

Moldenke, Refrac. requirements in gray 
iron foundry, O (11) 712-17, D (11) 717-19 

Montgomery, E. T. Slip making and control, 
D (9) 563. 

Montgomery, R. J. Present and future walls 
for use against molten glass, O (4) 205-15 

Morris, G. D. Symposium on casting problems, 
D (9) 587-88. 

Moulton, D. A 
paving brick from Iowa shales, 


701. 
Mulligan, M. J. See Rebbeck, J. W. 
Myers, W. M. Calcining as an aid to grinding, 


O (12) 839-42 


smelter, O 


casting prob- 


396—400. 


Progress report on research of 
O (11) 694- 


Navias, L. Quantitative detn. of the develop- 
ment of _— in fired clays by an X-ray 
method, O (5) 296-302; Study of segregation 
in porcelain filter cake by petrographic meth- 
ods, O (7) 432-36; Slip making and control, 
D (9) 558-64; Metal porosimeter for detg 
the pore vol. of highly vitrified ware, O (12) 
§16-21. 

Navias, L., and Davey, W. P. Differentiation 
between mullite and sillimanite by their X- 
ray diffraction patterns, O (10) 640-47. 

Nicholls, P. Thermal condy. of carborundum 
refracs., D (5) 293-94 

Norton, F. H. A general theory of spalling, O 
(1) 29-39; Thermal condy. of carborundum 
refracs., D (5) 288-89; The thermal expan- 
sion of refracs., O (12) 799-815; A lab. kiln 

O (12) 826-28, 


for obtaining high temps., 


Helser, P. D. A lab. 
D (12) 824-25 
Tack 
DORR 
ron foundry, (11) 
King, R. M Therma 
Kraner 
Kraner, 
Krynit 
Lathrop, J. ce Davis, H. E. 


AUTHOR INDEX 


Norton, J. T. An X-ray study of natural and 
artificial sillimanite, O (7) 401-06; An X-ray 
study of cyanite and andalusite, O (10) 636— 
39. 


Oakley, W. W. Present and future i? for use 
against molten glass, D (4) 213- 
Owens, W. G Refrac snumiesenanie in the 


gray iron foundry, D (11) 718. 


Parmelee, C. W. Some observations in the cast- 
ing of heavy elec. porcelains, D (9) 552. 

Peck, A. B. Some fundamental principles gov- 
erning the corrosion of a fire clay refrac. by a 
glass, D (4) 203-4; Changes in the consti- 
tution and microstructure of andalusite, cy- 
anite and sillimanite at high temps. and their 
significance in indus. practice, O (7) 407-29; 
Progress report on the use of andalusite as a 
refrac., D (8) 490. 

Pendergast, W. L. An elec. fur. 
point detns., O (5) 319-25. 

Pendergast, W. L. See Geller, R. F. 

Phelps, S. M. The rein. of structure and compn. 
to thermal efficiency of refracs. when used in 
regenerators, O (10) 648-54; A lab. load fur., 
D (12) 824. 

Phelps, S. M. See Booze, M. C. 

Poste, E. P. Ananal. of the suspension of enamel 
by clay in terms of the colloid theory, O (4) 
232-38. 


for softening 


Radcliffe, B. S. 
eter, D (1) 62. 

Ragland, N. A. Rapid check-testing for feld- 
spar for use in vitrified floor tile, O (6) 391-92. 

Rebbeck, J. W., Mulligan, M. J., and Ferguson, 
J. B. The electrolysis of soda-lime glass 
(II), O (6) 329-38; Correction, (8) 545 

Rees, W. J. The changes which take place in 
silica brick during their use in open-hearth 
furs., O (1) 40-42. 

Reif, R. E. Some observations in the casting of 
heavy elec. porcelains, D (9) 553; Symposium 
on casting problems, D (9) 569, 576, 589 

Rhead, F. H. Symposium on casting problems, 
D (9) 565, 570-75, 597. 

Richter, G. M. A. Dynamic symmetry as ap- 
plied to pottery, O (3) 131-37. 

Riddle, F. H. Segregation in porcelé ain filter 
cake by petrographic methods, D (7) 435-36; 
Progress report on the use of andalusite as a 
refrac., D (8) 490-91; Sy mposium on casting 
problems, D (9) 567-70, 573, 576-78, 580, 594 


Some data on the pulsichrom- 


70 

Roehm, V. J. Notes on the opern. of direct 
fire tunnel kilns, A (8) 514-24. 

Rogers, B. W. Rubber grinding mill linings 
and rubber as a mat. to resist abrasion, O 
(5) 326-28. 

Ross, D. W. Formation of mullite from cy- 
anite, andalusite, and sillimanite, D (8) 483; 
Symposium on casting problems, D (9) 569, 
571, 576. 


A modern brick plant, O 


Some observations in the casting 
porcelains, D (9) 552; Sym- 
problems, D (9) 579, 


Sample, W. L. 
of heavy elec. 
posium on casting 
591, 597. 

Sanborn, P H. Slip making and control, O (9) 
555-64, D (9) 557-64; Symposium on casting 
problems, D (9) 580. 

Schepers, F. Some data on the pulsichrometer, 
D (1) 62 

Schramm, E. Progress report on the use of an- 
dalusite as a refrac., D (8) 490; Some ob- 
servations in the casting of heavy elec. porce- 
lains, D (9) 553; Slip making and control, D 
(9) 562; Symposium on casting problems, 


D (9) 568, 575, 579, 590, 595 


861 


Schramm, E., and Scripture, E. W., Jr. The 
particle anal. of clays by sedimentation, O 
(4) 243-52. 

Schroeder, F. W. See Barrett, E. P. 

Schwartz,H.A. Principai refrac. problems of the 
malleable cast iron foundry, O (11) 708-11. 

Scripture, E. W., Jr. See Schramm, E. 

Shegog, T. A. Some forms of sulphuring on 
earthenware glazes, O (3) 148-53; Symposium 
on casting gee D (9) 567-69, 571, 575, 
578, 58 590, 59 

Smith, C. ‘A. te, ‘conditions in the open 
hearth as they affect the life of refracs., O 
(12) 833-38. 

Smith, C. A. See Kruson, J. H. 

Smith, K. M. Progress report on the use of 
andalusite as a refrac., D (8) 490; Slip making 
and control, D (9) 557-64; Symposium on 
casting problems, D (9) 568, 572, 578, 579, 
581, 582, 588, 590, 592-94. 

Smith, T. Introductory study of the Puget 
Sound shale and glacial clays, O (12) 849-52. 

Sosman, R. B. Some fundamental principles 
governing the corrosion of a fire clay refrac. 
by a glass, O (4) 191-204 

Sproat, I. E Symposium on casting problems, 
D (9) 568-70. 

Stacey, A. E., Jr. Theory of evaporation with 
special ref. to the effect of air velocity and of 
moisture diffusion, O (7) 457-61. 

Stacey, A. E., Jr., and Matzen, H. B. Ceramic 
drying and driers with special reference to the 
advantage of controlled temp., humidity and 
air movement, O (8) 525-33. 

Strommer, L. T. See Dressler, P. d’H 

Strusholm, A. M. Some data on the pulsichrom- 
eter, D (1) 62 

Stuckey, J. L. Shales of North Carolina, O (12) 
843-48. 

Sweely, B, T. &. 


Tchernobaieff, D. A. The calcn. of coal ex- 
penses in rotary cement kilns, O (11) 702-07 

Teetor, P. Symposium on casting problems, D 
(9) 570, 590. 

Thomson, H. G. See Finn, A. N 

Thompson, F. S., and Vormelker, H. I Some 
features of tank block comparisons, O (10) 
611-17. 

Thwing, C. B The by of radiation pyrometers 
on refrac. kilns, (2) 115-16 

Tool, A. Q., and Kichiin, C. G. Variations in 
glass caused by heat treatment, © (1) 1-17. 

Treischel, C. C. Slip making and control, D 
(9) 557-61; Symposium on casting problems, 
D (9) 565-67, 569-73, 575-76, 578, 580—94 

Trostel, L. J. A lab. load fur., D (12) 824-25 

Twells, Robert, Jr. Progress report on the use of 
andalusite as a refrac., O (8) 485-90; D 490- 
92 


See Fusselbaugh, 


Vormelker, H. I. See Thompson, F. §S. 

Wadleigh, W. H. See Lindsay, D. C. 

Watts, A. S. Some observations in the ce ating 
of heavy elec. porcelains, D (9) 552-54 


Symposium on casting problems, D 9) 


Watts, A. S., and King, R. M 
of carborundum refracs., D (5) 

Westmont, O. B. Thermal condy 
dum refracs., D (5) 288-95 

Westmont, O. B. See Hartmann, M 

Willson, B. W. Designing bands for round kiln 
crowns, O (3) 154-58. 

Withrow, J. R. See Andrews, A. I 

Wolfram, H. G., and Harrison, W. N Effects 
of compn. on the properties of sheet steel 
enamels, O (11) 735-55 


Thermal condy. 
290-91. 
of carborun- 


Youmans, C. B. Slip making and control, D 
(9) 561-62; Symposium on casting problems, 
D (9) 579, 583, 588-89, 592, 598, 


578 


SUBJECT INDEX TO JOURNAL 


MgO 
substituted for Na2O in soda- 
from vis- 


Aggregation, mol., in glasses having CaO, 
and AlsOs 
silicate glasses, as evidenced 
cosity meas., (6) 339 

system, 
grams. for, (4) 197 

equil. diagram, (8) 465 

AlzOs-SiOz system, phase rule 
(4) 195. 

3Al2Os.2SiO2, manuf., charac., 
bodies of, (1) 63. 

Alumina brick, fused, thermal expansion and con- 
traction up to 1700°C of, (12) 8 

fused, comparison between thermal condy. of 
silicon carbide and, (5) 287. 

fused, thermal efficiency of, as compared with 
other refracs., for use in regenerators, 
(10) 648. 

partial d. and index of refraction of, in a glass, 
(8) 505, 

substituted in glass, 6SiO2, 2Na2O, viscosity 
changes due to, (6) 339. 

Aluminous silicate refractories, 
chem. anal, of, (1) 69. 

Andalusite, changes in sp. gr. due to firing, (7) 
423 


phase rule dia- 


diagram for, 


and use in ceram. 


method for 


changes in the constitution and microstruc- 
ture at high temps. of cyanite, sillimanite, 
and, (7) 407. 

decompn. by htg. and formation of mullite 
from, petrographic study of these changes, 
thermal effect and vol. changes accom- 
panying them, (8) 465. 

from Inyo Mountains, Calif., 
(8) 485, 

refracs., progress report on the use of, (8) 
485, 

X-ray study of raw and fired, and comparison 
with cyanite, mullite, and artificial silli- 
manite, (10) 636 

Annealing of glass, soda-lime and lead, effect on 
elec. resist. by means of, (6) 32! 

Antimony oxide in enamels, differences in opacity 
and color due to substitution of Chinese 
98% oxide for Amer. 92% oxide, (7) 437. 

‘Arching”’ plate glass pots in a muffle tunnel 
kiln, (4) 216. 

Arsenic action on glass tank 
blocks of, 307. 


chem. anal. of, 


Ball clays. See Clays, ball 
Ball mill grinding, effect of size, shape, lining 
balls and speed of rotation on, (12) 853. 
linings made of rubber, as compared with steel 
linings, (5) 326. 
“Balling’’ in cast ware, cause of, (7) 430 
Bands for round kiln crowns, designing, (3) 154. 
Bentonite in paving brick, effect of adding, (11) 
701. 
Binders for dolomite brick, as molasses, dextrin, 
sodium silicate, water, carbonated water, 
waste sulphite liquor, and tar, (3) 72. 
segregation in, due to cone formation in- 
troduced in filling, and suggestions for its 
elimination, (10) 666. 
Boric oxide substituted in glass, 4S5i02, 2Na2O, 
viscosity changes due to, (6) 339. 
bauxite, max. shearing strain, coeff. of 
expansion and relative heat diffusivity of, 
(1) 34. 
carborundum refrac., thermal condy., 
anal., d., and porosity of, (5) 25 
coeff. of expansion of fire clay, sillimanite, 
SiC, bauxite, kaolin, spinel, and silica, 
36. 
compressive strength of, 
from porosity, (2) 108. 
dolomite. See Dolomite brick 
dolomite, with as fluxes 
phys. and firing properties of, (2) 84. 
dry press, manuf. and phys. properties of 


Bins, 


Brick, 


chem. 


equations for detg 


with advantages over stiff-mud brick, (12) 


fire. See Fire brick. 
fire clay, effect of red heart or core upon load 
test, spalling, modulus of rupture and 
porosity of, (4) 227. 
iron oxide mee of the core or red heart 
in, (4) 228. 
max, Pi Bn strain, coeff. of expansion, 
and relative ht. diffusivity of, (1) 34. 
thermal condy., , anal., d., and 
porosity of, 259. 
tunnel and car ‘kiln adaptation for firing, 
(1) 43. 
heat diffusivity through fire clay, sillimanite. 
SiC, bauxite, kaolin, spinel, and silica, (1) 
36. 
kaolin, max. shearing strain, coeff. of ex- 
ee and relative heat diffusivity of, 
(1) 3 
max, | strain and stress of fire clay, 
sillimanite, SiC, bauxite, kaolin, spinel, 
and silica, (1) 34. 
paving, made from 11 Iowa shales, effect of 
method of manuf., as by soft-mud, rol- 
ler expression mach., dry-press, and helt- 
mach., and additions of MgO and col- 
loidal mat. upon rattler tests, (11) 694 
oiers, compressive strength of, equations for 
detg. from porosity, type of mortar and 
district (geographic), (2) 108 
plant burning product in tunnel kiln, de 
scription of, (3) 159. 
SiC, max. shearing strain, coeff. of expansion 
and relative heat diffusivity of, (1) 34. 
silica. See Silica brick. 
silica, max. shearing strain, coeff. of expan- 
sion and relative heat diffusivity of, (1) 
34. 
sillimanite, max. shearing strain, coeff. of 
expansion and relative heat diffusivity of, 


(1) 34 
spalling of, expressed in terms of heat dif- 
fusivity, coeff. ae expansion, and flexibility 


in shear, (1) 

spinel, max. strain, coeff. of expan- 
sion and relative heat diffusivity of, (1) 

stiff-mud versus dry press, physical differ- 
ences between, as spalling, vol. changes 
slag penetration, load test, porosity, (12) 
831. 

thermal expansion or contraction up to 1700°C 
of refracs. made of silica, kaolin, fire clay, 
silicon carbide, zircon, zirconia, mullite, 
magnesite, chrome, spinel, lime, alumina, 


infusorial earth, (12) 799. 


Calcining of flint and quartz to facilitate grinding, 
effect of, (12) 839. 
system, 

grams for, (4) 197. 
CaO—-Si02eNa2O, equil. 
(6) 350. 
Canada, sewer pipe manuf. in, chem. anal. of 
clay, description of methods employed 
(7) 452 
Carbon content of enameled cast iron before and 
after enameling, (1) 72. 
Carbon on blisters in enameled cast iron, effect 
of total, combined, and graphitic, (10) 
618. 
Carborundum in cast saggers, use of, (9) 587 
See Silicon carbide. 
refrac. brick, effect of surface and joint re- 
sist. to heat flow, (5) 275 
refrac. brick, thermal condy., 
d., porosity of, (5) 259 
refrac. brick, variation cf thermal 
with heat flow, (5) 274. 
Carolina, North, description of shale deposits 
and of plants making face-brick, hollow 
tile, sewer pipe from them, (12) 843. 
Cast iron, enameling defects due to, effect of 


phase rule dia 


diagram for system 


chem. anal., 


condy. 
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combined, graphitic and total carbon on 
tormation of blisters, (10) 618 


for enameling, carbon content, and chem. 


anal. before and after enameling, (1) 72. 
Cast ware, cause of “balling’’ in, (7) 430. 
observations on pinholing in, (3) 145. 


Casting body for vitrified sanitary ware from 
Amer. mats., comparison of Amer. and 
English ball clays and china clays in, (6) 
383. 

control by means of grog, (1) 21. 
control, effect of ball clays on, (1) 18. 
control, effect of china clays on, (1) 19. 
deflocculation curves for Amer. and English 
ball clays and china clays, (6) < 
of heavy elec. porcelains, observations con- 
cerning, with special ref. to viscosity and 
sp. gr., (9) 547. 
Casting problems, symposium on, (9) 565 
clays. Ball, casting properties of dark vs. 
light, (9) 576. 
Can Amer. ball clays and china mys be 
used in casting bodies? (9) 57: 
for casting purposes, routine senting of, 
(9) 576. 
what kinds of clays give the best results 
in casting bodies? (9) 575. 
defects and their prevention. Blisters, 
“‘soda,”’ due to use of soda ash as a 
deflocculating agent, (9) 569. 
fineness of grain on crazing and dunting 


in cast ware, effect of, (9) 572. 

what causes “balling” and how may it 
be overcome? (9) 572. 

what causes “‘pinholing’’ and how may it 


be overcome? (9) 572 

what causes the formation of a definite 
skin of fine clay on the surface of a cast 
piece? This skin fires a darker color 
and is extremely vitreous, (9) 583. 

what faults are caused by an increase in 
sp. gr. of a slip? (9) 578. 

what measures should be taken for cor- 
recting a slip that requires excessive 
electrolyte? (9) 567. 

what troubles would one expect with an 
excessive amount of electrolyte in drain 
and in solid casting? (9) 570. 

why is it that two mixts. will give slips 
that are apparently cast and work the 
same, yet one will be full of “‘pinholes”’ 
and the other perfect? (9) 585 

dry process vs. cast bodies. Why will two 

mixts. that have the same total shrink- 
age when formed by the dry process 
have entirely different shrinkages with 


the same amount of water added, 
when cast? (9) 598. 
electrolytes. Are there any deflocculating 
agents in practical use other than 
water glass and soda ash? (9) 588. 
in connection with water glass, what 


ratio of NazO to SiOz gives best re 
sults? Will this vary according to the 
types of clay used? (9) 589. 
to what extent do electrolytes 

prepg. casting slips replace 
and other fluxes in completely 
fied bodies? (9) 567 

halloysite, effect of. What is the rdle of 
halloysite in casting? Does the use of 
it under certain conditions lead to 
troubles in mixing, casting, and in firing? 
(9) 594. 

plaster. To what extent are casting prob- 
lems concerned with the type or quality 
of plaster used in making molds? (9) 
591. 

plastic vs. cast bodies. How do the drying 
shrinkage, firing shrinkage, and max. d. 
of a cast body compare with these prop- 
erties in a similar body made up in 
plastic form? (9) 567. 

is a higher firing temp. or a longer soaking 

period required to accomplish complete 
vitrification of a cast body, compared 


used in 
feldspar 
vitri- 
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with the same body used in plastic 
form? (9) 565. 
porcelain slabs. Porcelain slabs, 
firing of thin, (9) Ot. 
practical applications. praying casting slip 
in revolving molds, (9) 575 
what are the possibilities of casting in 
rapidly revolving molds? (9) 573 
what is the best method of plugging drain 
holes in the hollow cast ware? (9) 596. 
what is the best practice with ref. to mesh 
of lawns in prepg. casting slips for vari- 
ous purposes? (9) 593. 
what mesh feldspar (and other non- 
plastics) gives best results in casting? 
(9) 572. 
what practical method could be adopted 
to test each batch of casting slip before 
it is put into use? (9) 591 
saggers, use of carborundum in cast, (9) 587 
what are the possibilities of the casting 
process in the manuf. of saggers? (9) 
586. 
scrap, effect of. By using scrap over oe 
in the casting body, what effect should : 
person expect to encounter? Would it 
require more dope the second time that you 
flocculate this clay? Would there be a 
change that would be noticed in the 
strength of the body? (About 15% scrap 
(9) 597. 
specific gravity. On what property of a 
casting slip have we the greater percent 
age limit in variation, sp. gr. or 
viscosity? (9) 583. 
do all body mixts. have the same relation 
between sp. gr. and viscosity to pro 
duce best results in casting? (9) 582 
What faults are caused by an increase in 
sp. gr. of a slip? (9) 578. 
viscosimeters, differences in flow obtained 
with copper and aluminum, (9) 550 
viscosity. Do all body mixts. have the same 
relation between sp. gr. and viscosity to 
produce best results in casting? (9) 582 
how can we account for differences in 
viscosity from time to time at max 
deflocculation and const. sp. gr 
(9) 581. 
on what property of a casting slip have we 
the greater percentage limit in varia- 
tion, sp. gr. or viscosity? (9) 583 
what are some simple, reliable and rapid 
methods for measuring viscosity of 
thick and heavy slips? (9) 584 
what faults are caused by an increase in 
viscosity of a slip? (9) 578. 
Casting slip viscosity control by org. electrolyte 
contd. in Missouri ball clay, (9) 555 
slip making and control by viscosity, sp. gr 
and temp., (9) 555. 

Cement clinker, heat of formation of, direct and 
indirect methods for detg., (11) 702 
rotary kiln, av. heat balance of, and method 

and tables for caleg. coal consumption for 
(11) 702. 
silica, comparison of European and 
(1) 58 
Ceramic chemist’s part in the architectural de 
sign of terra cotta, (2) 79 
Chemical anal, Aluminous silicate refractories 
(1) 69. 
of ball clays and china clay, (5) 298. 
of carborundum refrac. brick, (5) 271. 
of clay for sewer pipe in Canada, (7) 452 
of fire clay brick, (5) 271. 
of fire clay refracs., phys. properties and, (6 
361. 
of plastic refracs., 
China clays. See Clays, china. 
Chinaware, firing of vitreous, for ange ~3 and 
"~ in direct fire car tunnel kilns, 514 
Chrome brick, a expansion and contrac 
tion up to 1700°C of, (12) 810 


casting and 


> 


Amer 


and phys. properties, (7 
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Clay, ball, Missouri, used as an electrolyte for 
controlling casting slip, (9) 555. 
brick, thermal efficiency of, as compared with 
other refracs. for use in regenerators, (10) 
648. 
fire, brick, thermal condy., chem. anal., d. 
porosity of, (5) 259. 
flint, fine stoneware made from Mo., (4) 257. 
products, compressive strength of brick, tile 
and sewer pipe, calcd. from equations 
contg. factors for absorption dimensions, 
type of mortar, and geographic district, 
2) 108. 
pyrite in, effect of varying rate of gas flow and 
of htg. on decompn. of, (8) 534. 
sewer pipe, chem. anal. of Canadian, and 
methods of working, (7) 452. 
tank block, fire, heat flow by radiation, con- 
vection and conduction in, (8) 493. 
Clays, ball, casting control by means of, (1) 18 
ball, i properties of dark vs. light, (9) 
57 
chem. analysis of, (5) 298 
comparison between Amer. and English, 
for whiteware bodies, (4) 253 
comparison of Amer. and English clays in 
a casting body for vitrified sanitary 
ware, (6) 383 
deflocculation curves for Amer. 
lish, (6) 387. 
casting control by 
chem. anal. of, (5) 298. 
comparison between Amer. and English, 
for whiteware bodies, (4) 253 
comparison of Amer. and English clays in 
a casting body for vitrified sanitary 
ware, (6) 383. 
deflocculation curves for Amer. and Eng- 
lish, (6) 387 
mullite developed quant 
ray method, (5) 296. 
particle distribution anal. of, (4) 248 
drying properties of, detg. safe max. rate for 
drying schedule, (11) 687. 
drying properties of, effect of rate of drying 
upon the strength and condition of 
clay bodies, (11) 685. 
effect of shape, temp., vapor press., hu- 
midity, and velocity of air currents on 
rate of drying, (11) 677. 
effect of inorg. and org. electrolytes on sus- 
pensions of, (4) 232. 
flint fire, chem. anal., fusion point, drying and 
firing shrinkage, and fired porosity of 
~~ s from the districts of Mo., Md., Colo., 
N. J., and Pa., (10) 648 
for yo ota purposes, routine testing of, (9) 
576. 
for glass pots, comparison between German 
and Amer., (4) 205 
glacial, and Puget Sound shale, geology, 
vitrification ranges, and uses of, (12) 
849. 
particle distribution anal. by 
of, (4) 243 
plastic fire, chem. anal., fusion point, drying 
and firing shrinkage, and fired pares 
of clays from the districts of Mo., Md 
Colo., Ky., N. J., and Pa., (10) 648. 
stoneware, slip painting process for one 
fired common, (5) 310. 
Coal consumption in rotary cement kilns, method 
and tables for caleg., (11) 702. 
measure fire clays, criticism of theories— 
purification by vegetation; clay, the resid- 
ual of plant decay; and clay as altered 
sedimentary mat., (11) 756. 
Compressive strength of brick, tile, 
pipe calcd. from formulas contg. 


and Eng- 


china, means of, (1) 19. 


detn. by X 


sedimentation 


and sewer 
factors 


for absorption dimensions, type of mortar, 

and geographic district, (2) 108. 
Conductivity, 
pyrometric (Seger), 
of English ts. 
462. 


thermal. See Thermal condy. 
notes on comparison 
(Orton) cones, (7) 


Cones, 
Amer. 
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Convection in glass tank, phys. evidence of, 
500. 
Copper oxide as ingredient for turquoise blue 
alk. glaze, (3) 143. 
Core in fire clay brick, effect of, upon load test, 
spalling, modulus of rupture and porosity, 
(4) 227 
iron oxide content in, (4) 228. 
Corrosion, glass. See Glass corrosion. 
by glass of a fire clay refrac., some fund. 
principles governing, as entropy (free), 
energy, Zeta, phase rule, rate of reaction, 
equil., diffusion, mech. factors, (4) 191. 
Corundum, artificial, quant. detn. of iron existing 
as ferrosilicon, and titanium oxide in, (10) 
671. 
practice, description 
flux, blast in, (11) 720 
Cyanite, changes in sp. gr. due to firing, (7) 423. 
changes in the constitution and microstruc- 
ture at high temps. of andalusite, silli- 
manite, and, (7) 407. 
decompn. by htg. and formation of mullite 
from, petrographic study of these changes, 
thermal effect, and vol. changes accompany- 
ing them, (8) "465 
X-ray study of raw and fired, and comparison 
with andalusite, mullite, and artificial silli- 
manite, (10) 636. 


Cupola -of metal, fuel, 


Deformation, elastic and plastic, of fire clay 
refracs., (6) 361. 
under load of fire clay refracs., effect of grind- 
ing, firing, and reheating on, (6) 377 
under load of plastic refracs., and other 
(7) 441 
Density of glasses, influence of soda, 
magnesia, alumina on, (8) 505. 
Diaspore brick, thermal efficiency of, as com- 
pared with other refracs., for use in re- 
generators, (10) 648. 

Diffusion of moisture through drying ware, 
theory of evapn,. concerning, (7) 457. 
Dolomite brick compns., slaking rate of grains 

of, (3) 181. 
dead-burning, effect on refractoriness as 
shown by air and water slaking, cone fu- 
sion tests, spalling and load tests, (3) 183. 
effect on refractoriness by, (3) 183. 
refractories for, (3) 182. 
investigation, summary and 
clusions, (3) 189 
use of binders as molasses, dextrin, 
silicate, water, carbonated water, 
sulphite liquor, and tar, (3) 172. 
with Fe2Q3-AleOs-SiOz as fluxes, phys. and 
firing properties of, (2) 84. 
with molasses binder, cause of squatting, (3) 
171 
humidity, construction and 
underlying, (8) 525. 
Dry press brick manuf. and phys. properties of, 


lime, silica, 


general con- 


sodium 
waste 


Driers, principles 


and comparison with stiff-mud brick, 
(12) 829. 
method of mfg. refracs., description and ad- 


vantages of, (2) 122. 

Drying of tile, hollow and drain, lab. expts. in 
the developments of a plant drier for, (4) 
239 


properties of clays, effect of rate of drying 
upon the strength and condition of clay 
bodies, (11) 685. 
effect of shape, temp., vapor press., hu- 
midity and velocity of air currents on 
rate of drying, (11) 677. 
optical flexure balance for continuous 
detn. of loss of wt. during drying, (11) 
691. 
schedule for clay ware, 
for, (11) 687. 
ware, theory of evapn. with special ref, to the 
effect of air velocity and of moisture dif- 
fusion, (7) 457. 


detg. safe max, rate 
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Dynamic symmetry as applied to pottery—from 
an anal. of Greek vases, (3) 131. 


Electric fur., induction Ajax-Northrup, reducing 


conditions existing in, (3) 185, 
of resist. type for — softening points of 
ceram, mats., (5) 3 
Electrical resist. of soda- am and lead glass, 


effect of annealing and heat treatment on, 
(6) 329. 
Electrolysis of lead glass, effect of annealing and 
temp. on elec. resist. of lead glass, (6) 
332. 
of soda-lime glass, by molten 
under elec. stress, (6) 333. 
effect of time of annealing on elec. resist. and 
temp. coeff of elec. resist. of annealed 
and unannealed glass, (6) 329; (8) 545. 
elec. resist. increased by heat treatments, 
(6) 329. 
Electrolytes, effect on clay suspensions of inorg. 
and org., (4) 232. 


silver nitrate 


Enamel, blister formation in, effect of com- 
bined, graphitic and total carbon on, (10) 

618 
“hairlines” in sheet iron, due to under-firing 


and cold spots, (6) 356. 
slip for ground coat of dipped flat ware con- 
trolled by sp. gr., (5) 303. 
Enameling cast iron, pound content and chem. 
anal. before and after, (1) 72 
defects due to carbon content of cast iron, 
(1) 72 
due to cast iron, effect of combined, gra- 
phitic and total carbon on formation of 
blisters, (10) 618. 
furs, without muffles, design, details, 
operg. costs of a gas-fired, (10) 623. 
Enamels, antimony oxide in, differences in opacity 
and color due to substitution of Chinese 


and 


98% oxide for Amer. 92% oxide, (7) 437 
cross-bending strength of flat ware, method 


and app. for detg., (12) 795. 

feldspar and flint icitutlens in a series of, 
effect upon properties of resist. to mech 
shock, thermal shock, acid attack, relative 
opacity, and impact tests, (11) 735. 

for sheet steel, effect of substitutions of feld- 
spar and flint in a series of enamels upon 
properties of resist. to mech. shock, thermal 
shock, acid attack, relative opacity, and 
impact tests, (11) 735. 

quartz substituted for feldspar, effect on cross 
bending strength of flatware due to, (12) 
795. 

recuperator oil smelter for, description of, (8) 
541. 

Evaporation of moisture from drying ware, 
theory of, with special ref. to effect of air 
velocity and of moisture diffusion, (7) 457. 

Expansion, coeff. of, of fire clay refracs., (6) 361. 

coeff. of, of fire clay, sillimanite, SiC, bauxite, 
kaolin, spinel, and silica brick, (1) 36. 


Feldspar testing for ey value” by firing a 
series of bodies, (6) 39 
Ferrosilicon in artificial corundum, 

of iron existing as, (10), 671. 
Fineness of grain on crazing and dunting in cast 
ware, effect of, (9) 572. 
Fire brick, method of detg. temporary thermal 
expansion of, (6) 315. 
selection by comparative tests, (5) 313. 
softening points of, detd. by elec. resist. fur., 
Arsem vacuum fur. and surface combustion 
fur., (5) 324. 
Fire clay brick, thermal expansion and contrac- 
tion up to 1700°C of, (12) 806. 
refracs., deformation bo load of, effect of 
grinding, firing, and reheating on, (6) 377. 
refracs., properties as chem. anal., fusion pt., 
shrinkages, porosity, coeff. of expansion, 
rate of heat transmission, elastic and 
plastic deformations on, (6) 361. 
spalling of, meas, and effect of coeff. of 


quant. detn. 
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expansion, rate of heat transmission, 
elastic and plastic deformations on, 
(6) 361. 

tank block, heat condy. of, (8) 496. 

Fire clays, chem. anal., fusion point, drying and 
firing shrinkage, and fired porosity of clays, 
flint and plastic, from the districts of Mo. 
Md., Colo., Ky., N. J., and Pa., (10) 648. 

coal measure, criticism of theories—purifica- 
tion by vegetation; clay, the residual of 
plant decay; and clay as altered sedimen- 
tary mat., (11) 756. 

Firing and reheating on deformation under load 

of fire clay refracs., effect of, (6) 377. 

calcining to facilitate grinding, relative 

efficiency of, (12) 839. 

clay, Mo., fine stoneware made from, (4) 257 

elec. induction Ajax-Northrup, reducing con- 
ditions existing in, (3) 185 

elec. resist. type of, for detg. softening points 
of ceram. mats., (5) 319 

oxyacetylene, for high cone fusion tests, (3) 
185. 

oxyacetylene fusion, with 
description of, (11) 768. 

Furnace for high temps. (up to 1850°C) small 

gas-fired lab., (12) 826. 
lab. load (high frequency 
direct application of 
12) 822 


(lz 


Flint, 


vertical burner, 


induction), with 
load to specimen, 


Furnaces, enameling, design., details, and operg 
costs of a gas-fired fur. without muffles, 
(10), 623. 

Fusion pts. of fire clay refracs., 
and, (6) 361. 


phys. properties 


Ganister for silica brick, chem. and phys 
erties of European, (1) 55 
Glass corrosion of a fire clay refrac., some fund 
principles governing, as entropy, (free) 
energy, Zeta, phase rule, rate of reaction, 
equil. diffusion, mech. factors, (4) 191. 
of selenium on tank blocks, (5) 307. 
proportional to content of arsenious compds., 
(5) 307. 
Glass, d. of, affected by heat treatment, (1) 11, 
ht. condy. of molten non-lead bulb, (8) 496 
ht. treatment of, SS and endothermic 
variations caused by, 

high silica, variations in properties caused by 
heat-treatment, (1) 1: 

lead, effect of annealing and temp. on elec. 
resist. of, (6) 332 

mathematical expression for relationship of 
d. and index of refraction to chem. compn. 
of, (8) 505. 

melting furs., failure of 
couple tubes in, microscopic 
cerning, (9) 605. 

pot clays, comparison between German and 
Amer., (4) 205. 

pots, chem. analyses of, (4) 209 
chem. analyses of foreign, (4) 209 
chem, analyses of porcelain, 4) 209, 
high silica vs. low silica, (4) 208 
structure as detd. by porosity of, (4) 210 
use of muffle tunnel kiln for ‘arching 

plate, (4) 216. 

present and future walls for use against molten, 
(4) 205. 

Pyrex, exothermic and endothermic varia- 
tions caused by heat treatment of, (1) 6 

Pyrex, ht. treatment affecting the d. of, (1) 
11. 

sheet, specif. for limestone for manuf. of, (3) 
25. 

soda-lime, effect of time of annealing on elec 

resist. and temp. coeff. of elec. resist. of 
annealed and unannealed, (6) 329 

elec. resist. increased by heat treatments 
of, (6) 329 

electrolysis by molten silver nitrate under 
elec. stress, (6) 333. 

tanks, corrosive action of arsenic compds. on 

blocks of , (5) 307, 

phys. evidence of convection in, (8) 500, 


prop- 


porcelain thermo 
study con- 
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window, exothermic and endothermic varia- 
tions caused by heat treatment of, (1) 8. 

aggregation temps. of, detn. from com- 
parative viscosity meas., (6) < ; (12) 789. 

alumina, effect on viscosities when sahatitubed 
for lime in soda-lime-silica glasses, (12) 
789 


Glasses, 


magnesia, effect on viscosities when substituted 
for lime in soda-lime-silica glasses, (12) 

mol. aggregation existing in glasses having 
CaO, MgO, and AloOs substituted for 
in soda-silicate glasses, from viscosity 
meas., (6) 339 

silica-soda, mathematical 
lationship of d 
chem. compn. of S$) 505 

soda-alumina, mathematical expression for 
elationship of d. and index of refraction 
to chem. compn of, (8) 510 

soda-alumina-silica, viscosity changes and 
temp. relationships due to substitution of 
AleOs for NazO in, (6) 353 

soda-boric oxide-silica, viscosity changes and 


expression for re- 
and index of refraction to 


temp. relationships due to substitution of 
BeOs for SiOe in, (6) 355 
soda-lime-silica, effect of substituting AlsOs 
for CaO on viscosity at different temps 
of 6SiO2. 1.1Na2eO, 0.9CaO, (12) 789 
soda-lime-silica, effect of substituting MgO 


for CaO on viscosity temps. 
of 6SiOe, 1.2Na20, 0.8Cz 12 
soda-lime-silica expression for 
relationship of d. and index of refrac- 
tion to chem. compn. of, (8) 505 
viscosity changes and temp. relation- 
ships due to substitution of CaO for 
NazO in, (6) 346 


oda magnesia-silica, effect of substituting 
CaO for MgO on viscosity at different 
temps. of 65102, 2Na20, O.SMgO, (12) 


soda-magnesia-silica, mathematical expression 
for relationship of d. and index of refrac- 
tion to chem. compn. of, (8) 510 
viscosity changes and temp. relationships 
due to substitution of MgO for NazO 
in, (6) 352 
soda-silicate mathematical relationships ex- 
isting between viscosity and NasO con- 
tent 6) 339 
soda silicate viscosity changes and temp. re- 
lation ships due to substitution of BO 
for SiOz in glass 4S5iO2, 2Naz2O, (6) 355. 
of CaO, MgO, and AlsOs for NazO in glass 


6SiO0e, 2Na2O 6) 339. 

Glaze, blue, batch compn. for low fired, (6) 
brown, batch compn. for low fired, (6) 
ior one fired common stoneware 

bodies 310 
green, batch compn. for low fired, (6) 393. 
pine tree decoration for vases and pots 
with a, (6) 395 
turquoise blue copper oxide, prepn. of, (3) 143 
yellow, batch compn. for low fired, (6) 393. 

Glazes colored by molybdenum trioxide, (5) 306 

earthenware ulphuring due to presence of 
sol, sulphates in 3) 148 

slip, made from glacial clays (Puget Sound), 
12) 852 

tresses in microscopic study of 2) 117 


terra cotta, limits of compns. for cones 4—5 
1) 23 


Glazing with pulsichrometer, effect of speed and 
flow on smooth coating when, (1) 59. 
Grinding of flint and quartz, expts. to det. effect 


of calcining upon efficiency of, (12) 839. 
on de ‘torm: ition under load of fire clay refracs., 
effect of 6) 377. 
( g 9 
;rog as a means of control in casting, (1) 21 


‘Hairlines”’ in sheet iron enamel due to under- 
firing and cold spots, (6) 356. 

Hearth furs., refracs. in acid and basic open, 
onerg. conditions and their deteriorating 


effect upon, (12) 833 


SUBJECT INDEX 


Heat condy. of silica brick, fire clay tank block 
and glass, (8) 496. y 
diffusivity through fire clay, sillimanite, 
SiC, bauxite, kaolin, spinel, 1, and silica brick, 


(1) '36 6. 
flow in molten glass and in clay refrac. walls 
for use nst glass, by convection, ra- 


and conduction, (8) 493 
of clay, silica, diaspore, fused 
and silicon carbide, relative 


diation, 
in refracs. 
alumina, 
(10) 648 
transmission through fire clay refracs., phys. 
properties, and rate of, (6) 361. 
treatment of glass, d., exothermic and endo- 
thermic variations caused by (1) 1. 
Humidity driers, construction and principles 
underlying, (8) 525, 


Infusorial earth brick, thermal expansion and con- 
traction up to 1700°C of, (12) 812 


Iowa shales, paving brick made from 11, effect 
of method of manuf. as by soft-mud, 
roller expression mach., dry-press and 


belt mach., and additions of MgO and col- 
loidal mat. upon rattler tests, (11) 694. 
enamel sheet, “‘hairlines’’ due to under- 
firing and cold spots in, (6) 356. 


Iron, 


Kaolin brick, thermal expansion and contraction 
up to 1700°C of, (12) 802. 
Kaolins. See Clays, china. 
Kieselguhr (calcined)—Port. cement mixts., 
effect of heat upon the transverse strength 
of, (11) 784. 
Kiin crowns, designing bands for round, (3) 154. 
for high temps. (up to 1850°C) small gas-fired 
lab., (12) 826. 
stoker, used on round down-draft kiln, de- 
scription of, (6) 396 
tunnel. See Tunnel kiln. 
Lime brick, thermal expansion and contraction 
up to 1700°C of, (12) 811 
partial d. and index of refraction of, in a glass 
(8) 505. 
substituted in glass, 6SiOx, 
changes due to, (6) 339. 
L imestone for sheet glass making 


2Na:20, viscosity 
, specif. for, (3) 
Linings, ‘ball mill, comps rubber, porcelain, 
silex and steel, (12) 8 
Load fur. for lab. use, with roc application of 
load to specimen (high frequency induction 
fur.), (12) 822 
test of fire clay refracs., effect of grinding, 
firing and reheating on, (6) 377. 


Magnesia, partial d. and index of refraction of, 

in a glass, (8) 505. 
substituted in a glass, 6SiOs, 

changes due to, (6) 339 

Magnesite brick, thermal expansion and contrac- 
tion up to 1700°C of, (12) 809. 

Magnesium oxide in paving brick, effect of adding, 
upon rattler test, (11) 701. 

Microscopic study of stresses in glazes, (2) 117. 

Moisture diffusion through drying ware, theory of 
evapn. concerning, (7) 457. 

Molybdenum trioxide as a coloring agent for 
bright and matt glazes, (5) 306. 

Mullite, 3AleOs:.2SiOe, manuf., charac., and use in 
ceram. bodies of, (1) 63. 

(artificial sillimanite), X-ray diffraction pat- 
tern study of differences between natural 
sillimanite, calcined clays, and, (7) 401. 

brick, thermal expansion and contraction up 
to 1700°C of, (i2) 809. 

chem. anal. “aa optical properties of, 
640. 

formation of, from the 
of andalusite, 
(8) 465. 

in fired ball and china clays, quant. detn. of 
development of, by X-ray method, (5) 
206, 


2Na20, viscosity 


(10) 


decompn. by heat 
cyanite, and sillimanite, 


SUBJECT INDEX 


optical and crystallographic properties of, 
(7) 402. 

properties of, as d., optical properties, (8) 480. 

X-ray diffraction patterns, differentiation be- 
tween natural sillimanite and, (10) 640. 

X-ray study of raw and fired andalusite and 
cyanite, artificial sillimanite and, (10) 
636. 


equil. 
350. 

NazO-SiOz-AleOs-CaO system, 
grams for, (4) 197. 


diagram for system, (6) 


phase rule dia- 


Opacity and color of antimony oxide enamels, 
differences due to substitution - _Chinese 
98% oxide for Amer. 92%, (7) 437. 

Oxidation of ceram. wares during firing, effect of 
varying rate of gas flow and of htg. on de- 
compn. of pyrites in clay, (8) 534. 

Oxyacetylene fur. for high cone fusion tests, (3) 
185. 

fusion fur. with vertical burner, description of, 

(11) 768. 


Particle distribution of clays 
method, (4) 243. 
Pebble mill grinding, effect of size, shape, lining, 

balls, and speed of rotation on, (12) 853. 
Pennsylvania Museum School of Indus. Art, 
course in pottery at, (3) 138. 
Pinholing in cast ware, observations on, (3) 145. 
Plastic refracs., properties as screen anal., chem. 
anal., modulus of rupture, softening pt., 
resist. to spalling, fired shrinkage and ab- 
sorption, deformation under load of, (7) 


by sedimentation 


Porcelain, elec., casting of heavy, observations 
with special ref. to viscosity and sp. gr. 
concerning, (9) 547. 

filter cake, study of segregation by petro- 
graphic methods of, (7) 432. 
slabs, casting and firing of thin, (9) 573. 
thermocouple tubes, chem. anal. of body and 
glaze of, (9) 605. 
used in glass melting furs., 
study concerning failure of, 

volume”’ and “‘water absorption” 
vitrified ware, differentiation 
and detn. of, (12) 816. 

Porosimeter, metal], fer detg. the pore volume of 
highly vitrified ware, (12) 816. 

Portland cement-calcined’  kieselguhr mixts., 
effect of ht. upon the transverse strength 
of, (11) 784. 

Pots for glass melting. 

Pottery course at the Pa. 
dus. Art, (3) 138. 

dynamic symmetry as applied to, (3) 131. 

Pulsichrometer, effect of speed of mach. and flow 
on smooth coating obtained with, (1) 59 

Pyrex glass, exothermic and endothermic varia- 
tions caused by ht. treatment of, (1) 6. 

Pyrite in clay, effect of varying rate of gas flow 
and of htg. on decompn. of, (8) 534. 

Pyrometer, radiation, combined with thermo- 
couple for use in refrac. kilns, (2) 115. 

Pyrometric equipment, description of, for kilns, 
(9) 599. 


microscopic 
(9) 605, 
of highly 
between 


See glass pots. 
Museum School of In- 


Quartz, calcining to facilitate grinding, relative 
efficiency of, (12) 839. 
Radiation pyrometer combined with thermo- 


couple for use in refrac. kilns, (2) 115. 
Recuperator oil smelter of enamels, description of, 
(8) 54 
Red heart in fire clay brick, effect of, upon load 
test, spalling, modulus of rupture, and 
porosity, (4) 227. 
in fire clay brick, iron oxide content in, (4) 
2S 


Refrac tive index of glasses, influence of soda, lime, 
silica, magnesia, and alumina on, (8) 505 

Refrac tories, aluminous silicate, method for chem. 
anal, of, (1) 69. 
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andalusite, progress report on the use of, (8) 
85. 

fire clay, deformation under load of, effect of 

grinding, firing, and reheating on, (6) 377. 

spalling of, meas. and effect of coeff. of 

expansion, rate of ht. transmission, 

elastic and plastic deformations on, (6) 


361 

361. 

for malleable cast iron foundry work, prin- 
cipal problems concerning, (11) 708. 


glass house, tunnel kiln adaptation for firing, 

in acid and basic open hearth furs., operg. 
conditions and their deteriorating effect 
upon, (12) 833. 

manufd. by dry press method, 
and advantages of, (2) 122. 

plastic, properties as screen anal , chem, anal., 
softening pt., resist. to spalling, fired 
shrinkage and absorption, deformation 
under load, of, (7) 441 

thermal efficiency of cley, silica, diaspore, 
fused alumina, and silicon carbide, when 
used in regenerators, and its relation to 
structure and compn., (10) 648. 

thermal expansion or contraction up to 1700°C 
of brick made of silica, kaolin, fire clay, 
silicon carbide, zircon, zirconia, mullite, 
magnesite, chrome, spinel, lime, alumina, 
infusorial earth, (12) 799 

Refractory blocks for pd linings, variations 

in cupola practice and their effect upon, 
(11) 720; D (1k) 733. 

brick, dry press vs. stiff-mud, phys. differ- 
ences between as spalling, vol. changes, slag 


description 


penetration, load test, porosity, (12) 831. 
fire clay, corrosion by glass of, some fund. 
principles governing, as entropy, (free) 


energy, Zeta, phase rule, rate of reac- 
tion, equil., diffusion, mech. factors, 
(4) 191. 


tank block, heat flow by radiation, con- 
vection, and conduction in, (8) 493. 

linings in the gray iron foundry, methods 
of repairing, (11) 715. 

= in the gray iron foundry, (11) 

(11) 717. 
Rubber ball mill linings, as compared with steel 

linings for durability, (12) 856 

grinding mill linings, as compared with steel 
linings, (5) 326. 


use of carborundum in, (9) 587 
and other proper- 


Saggers, cast, 

Screen anal. of plastic refracs., 
ties, (7) 441 

ne of clays, particle distribution anal. 

4) 243. 

Segreg a id, in bins due to cone formation intro- 
duced in filling, and suggestions for its 
elimination, (10) 666 

in porcelain filter cake, study 
methods of, (7) 432. 

Selenium, corrosive action on glass tank blocks 
of, (5) 307. 

Sewer pipe manuf. in Canada, chem, anal. of 
clay, description of methods employed, (7) 


by petrographic 


Puget Sound, and glacial clays, geology, 

vitrification ranges, and uses of, (12) 549 

Shales of North Carolina, description of shale de- 
posits and of plants making face-brick, 
hollow tile, sewer pipe from them, (12) 
843. 

Shearing strain and stress, max., of fire clay, 
sillimanite, SiC, bauxite, kaolin, spinel, 
and silica brick, (1) 34 

SiO2-AlOs, equil. diagram for system, (8) 465. 

SiO:AlzOs-CaO-NazO system, phase rule dia 

grams for, (4) 197. 


Shale, 


SiOz-AlsOs system, phase rule diagram for, (4) 
195. 
SiOz-NazO—-CaO, equil. diagram for system, (6) 


350. 
Silica brick, European, 
ties of, (1) 55. 


phys. and chem. proper- 
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ganister, European, Amer. tests on, (1) 55. 

ht. condy. of, (8) 496. 

max. shearing strain, coeff. of expansion and 
relative heat diffusivity of, (1) 34 

thermal efficiency of, as compared with other 
refracs. for use in regenerators, (10), 648. 

thermal expansion and contraction up to 
1700°C of, (12) 802. 

tunnel kiln adaptation for firing, (1) 47. 

used in open-hearth furs., chem. and crystal 
changes taking place in, (1) 40 

Silica cement, European, comparison with Amer. 
(1) 58. 

Silica, partial d. and index of refraction of, in a 
glass, (8) 505. 

Silicon carbide brick, thermal efficiency of, as 
compared with other refracs. for use in 
regenerators, (10), 648. 

refracs., comparison between thermal condy, 
of fused alumina and, (5) 287 

thermal expansion and contraction up to 
1700°C of, (12) 808 

See carborundum refracs. 

Sillimanite, artificial, X-ray study of raw and 
fired andalusite and cyanite, mullite, and, 
(10), 636. 

artificial (mullite), X-ray diffraction pattern 
study of differences between natural 
sillimanite, calcined clays, and, (7) 401. 
changes in sp. gr. due to firing, (7) 423 
chem. anal, and optical properties of, (10) 
640. 
decompn. by htg. and formation of mullite 
from, petrographic study of these changes, 
thermal! effect and vol. changes accompany- 
ing them, (8) 465 
(natural), changes in the constitution and 
microstructure at high temps. of andalu- 
site, cyanite and, (7) 407. 
(natural), optical and crystallographic prop- 
erties of, (7) 402 
X-ray diffraction pattern study of differ- 
ences between artificial  sillimanite 
(mullite), calcined clays, and, (7) 401. 
X-ray diffraction patterns, differentiation 
between mullite and, (10) 640 
(synthetic 3Al2O3.2SiO2), manuf., charac., and 
use in ceram. bodies of, (1) 63. 
Slabs, terra cotta, mixts., for making, (2) 101. 
Slip — made from glacial clays (Puget Sound), 
2) 85 
control by viscosity, 
temp., (9) 555. 

Slip painting process for one fired common stone- 

ware clays, (5) 310. 

blisters, due to use of soda ash as a de- 

flocculating agent, (9) 569. 

Soda, partial d. and index of refraction of, in a 
glass, (8) 505. 

Soda-silicate glasses, 4Si0O2,2Na2O, viscosity 
changes and temp. relationships due to 
substitution of B2Os for SiOz in, (6) 355. 

6SiO2,2Na:0, viscosity changes and temp. 
relationships due to substitution of CaO, 
MgO, and AlsO; for NazO in, (6) 339. 

Softening pts. of plastic refracs., and other prop- 
erties, (7) 

Spalling of brick, expressed in terms of heat 
diffusivity, coeff. of expansion, and flexi- 
bility in shear, (1) 29. 

of fire clay refracs., meas. and effect of coeff. 
of expansion, rate of heat transmission, 
elastic and plastic deformations, on, (6) 
361. 

resist. to, of plastic refracs., 
properties, (7) 441. 

Specifications for limestone for sheet glass mak- 
ing, (3) 125. 

Spinel brick, thermal expansion and contraction 
up to 1700°C of, (12) 811 


sp. gr. and 


“Soda” 


and other phys. 


Stoker, description of kiln stoker used on round 
down-draft kiln, (6) 396. 

Stoneware, fine, made from Mo. flint clay, (4) 257 

Sulphuring on earthenware glazes due to sol. 
sulphates, 


(3) 148. 


SUBJECT INDEX 


Symmetry, dynamic, as applied to pottery— 
from an anal, of Greek vases, (3) 131 
System AlO;-CaO—NazO-SiO:, phase rule dia- 
grams for, (4) 197. 
AleOs-SiOz, equil. diagram for, (8) 465. 
AlzOs-SiOz, phase rule diagram for, (4) 195. 
NazO—-CaO-—-SiOz, equil. diagram for, (6) 350. 


Tale and clay mixts., possibilities of, as detd. by 
a study of the systems, AlzOs-MgO-SiOsz, 
(10) 626. 

the effect of the introduction of CaO upon the 
firing behavior of, as deduced by a study of 
the systems CaO—MgO-SiO: and MgO- 
CaO-AhOs-SiOz, (10) 626. 

Tale as the principal body ingredient in vitrified 
ceram. bodies; its behavior as noted from a 
study of the systems, AlOs;-MgO-SiO2, 
CaO—MgO-SiO:z, 
SiOr-SiOz, (10) 626. 

chem. anal and melting behavior of, (10) 626. 

Tank block comparisons, chem. anal., phys. 
tests of the clays, glass soly. test, and 
abrasion test, (10) 611. 

life increased by lowering fur. temp. obtained 
by increasing area of melting chamber and 
by insulation of the wall, (10) 611 

Tank blocks, heat flow by radiation, convection 
and conduction in, (8) 493. 

Terra cotta body prepn., proportioning by disc 
feeders for, (2) 113. 

body shrinkage, effect of water on, (2) 113. 

firing, comparison of methods used for estg. 
maturing in, by shrinkage specimens, by 
color changes in red slip trials, and pyro- 
metric cones, (11) 762. 

in architectural design—the part of the ceram. 
chemist, (2) 79 

slabs, mixts. for making, (2) 101. 

slips, limits of compns. for cones 4—5, (1) 23 

Thermal and vol. changes occurring in the de- 
compn. by ht. of andalusite, cyanite and 
sillimanite, (8) 465. 

condy. and ht. flow in carborundum brick, 
variation between, (5) 274. 
and ht. flow through composite walls of 
carborundum and fire clay brick, (5) 
27 
effect of gas diffusion on, (5) 273. 
of carborundum refrac. brick walls, (5) 


of fire clay brick walls, (5) 259. 
of silicon carbide and fused alumina, com- 
parison between, (5) 287. 

efficiency of refracs. as clay, silica, diaspore, 
fused alumina, and silicon carbide, when 
used in regenerators, the relation of struc- 
ture and compn. to, (10) 648. 

expansion of fire brick, method for detg., (5) 
315. 

expansion or contraction up to 1700°C of brick 
made of silica, kaolin, fire clay, silicon 
carbide, zircon, zirconia, mullite, magnesite, 


chrome, spinel, lime, alumina, infusorial 
earth, (12) 799 
Tile, drain, equations for detg. compressive 


strength of, from internal diameter, (2) 
108. 
hollow and drain, lab. expts. in the develop- 
ments of a plant drier for, (4) 239. 
vitrified floor, batch compn. of, (6) 391. 
Tile walls, compressive strength of hollow, equa- 
tions for detg., (2) 108. 
Titanium oxide in artificial corundum, 
detn. of, (10) 671. 
Transverse test mach. for clay and glass speci- 
mens, description of app. accurate for light 
and heavy loads, (11) 774. 
Tunnel kiln adaptation for firing glass house 
fire brick, and silica 
brick, (1) 4 
for ‘ ‘arching” a glass pots, (4) 216. 
for “‘arching’’ plate glass pots, relative econo- 
mies of, (4) 220. 
in brick plant, description of, (3) 159, 


quant. 


SUBJECT 


Tunnel kilns, opern. of direct fire car, for biscuit 
and glost firing of vitreous chinaware, 
(8) 514. 


Viscosimeters, differences in flow obtained with 
copper and aluminum, (9) 580. 

Viscosity of soda-silicate glasses, mathematical 
relationships existing between NazO con- 
tent and, (6) 339. 


“Water absorption” and “‘pore volume”’ of highly 
vitrified ware, differentiation between and 
detn. of, (12) 816. 


X-ray anal., quant. detn. of development of mul- 
lite in fired ball and china clays by method 
of, (5) 296. 
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differentiation between mullite and natural 
sillimanite by their diffraction patterns, 
(10) 640. 

diffraction pattern study of the differences 


between natural  sillimanite, artificial 
sillimanite (mullite) and calcined clays, 
(7) 401 


study of the raw and fired products of cyanite 
and andalusite, and their relationship 
with mullite and artificial sillimanite, (10) 
636. 


Zircon brick, thermal expansion and contraction 
up to 1700°C of, (12) 808. 

Zirconia brick, thermal expansion and contrac- 
tion up to 1700°C of, (12) 809. 
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1 The abbreviation (C. A.) at the end of an abstract indicates that the abstract was secured from 
Chemical Abstracts by coéperative agreement, 
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Sherman, R. A., _Helser, P. D., Brooks, H 
Abrasives 
Loose abrasives standardized. HENRY R. Power. Abrasive Ind., 6 [9], 275 


(1925).—P. points out the great need for the standardization of loose abrasives as 

adopted by the Grinding Wheel Mfrs. Assn. of the U. S. and Can. A table is given 

showing the dimensions and tolerances of U. S. standard sieves. 5. mo. 
PATENTS 


Grinding-wheel bearing disk. ALBERT M. LEvErRIcH. U.S. 


3 1,554,861, Sept. 22, 1925. The combination with a grinding 
Se, wheel, of a bearing flange having recesses in its inner face, said 


recesses having their bottoms inclined outwardly and gripping 
members movably mounted in said recesses. 
Article of silicate bonded granules. CLARENCE B. TiLTon and Miron F. BEECHER. 
U. S. 1,555,086, Sept. 29, 1925. The method of making an article of bonded abrasive 
grains comprising the steps of mixing said grains with dry sodium silicate and a 
temporary viscous binder and thereafter heat treating a formed mass of said ingredients 
at a temp. between 850°C and 1000°C, to fuse the bond into intimate contact with said 
granules. 
Silicate bonded abrasive articles and process of making the same. PEHR JOHAN- 
SON AND CLARENCE B. Tritton. U.S. 1,555,119, Sept. 29, 1925. A bonded article of 


granular mat. and a bond comprising dry sodium silicate and liquid sodium silicate 
set by the application of heat without fusion thereof, said silicate content forming 
more than 10% by weight of the total mass. 
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Method and apparatus for making ceramic products. EpwArD ANDERSON. U. S. 
1,556,193, Oct. 6, 1925. The method of making a ceramic article, which comprises 
puddling the constituents of the article, adding a quantity 
of temporary binding mat., enclosing the puddle in a mold 
and depositing the mold in an oven, the temp. thereof 
being then raised to a point sufficiently high to cause the 
binding material to bind the constituents of the puddle 
together, and maintained thus until the puddle is dry, the puddle being subjected 
indirectly to air currents in the oven. 

—@ Process and apparatus for applying 
abrasive to grinding apparatus. CurIs- 
TOPHER Brown. U.S. 1,556,753. Oct. 
13, 1925. The process of applying 
abrasive to a grinding mach. which con- 
sists in collecting the abrasive and water 
from the mach., returning the mixture 
to a grader and separating the abrasive 
into a series of grades, withdrawing there- 
from first the coarsest grade of abrasive 
mixed with water, flowing it to the grind- 
ing mach., and eliminating a portion of 
the water in such withdrawn mixture as 
it flows from the grader to the mach. 

Bauxite. A. M. McAFEE. Can. 

Fee eee 247,771, Mar. 17, 1925. Bauxite is de- 

hydrated and heated by contact with 

products of combustion under conditions precluding shrinkage and C is catalytically 
deposited in its pores by exposure to hydrocarbon gases. (oa 2 


Art 


Decalcomania. I. BERTRAND RHEAD. Ceram. Ind., 5 [2], 149(1925).—History, 
development, uses and future possibilities—domestic, English and continental practice 
Ibid., 11; Ceram. Ind., 5 [3], 250(1925).—A number of directions are given to obtain 
best results. G. F. 

Technical classes in pottery and glass. ANon. Pottery Gaz. and Glass Trades 
Rev., 50 [579], 1414(1925).—Gives particulars compiled from the prospectuses of 
schools, etc., as received. The following schools are described: Central School of Science 
and Technology, Stoke-on-Trent; Cumberwell School of Arts and Crafts, Peckham 
Road, London; City and Guilds of London Institute, Kensington Park Road, London; 
London County Council Central School of Arts and Crafts, Southampton Row, London, 
W. C.; The Woolwich Polytechnic School of Arts and Crafts; Municipal College School 
of Art, Renfrew St., Glasgow; The University of Sheffield, Dept. of Art Technology, 
Wordsley Art and Technical Institute, Wordsley, Stourbridge, Staffs. (To be continued.) 

PATENTS 

Coating porcelain or glass with metals. A. F. Erjssen. Brit. 229,263, Feb. 15, 
1924. Porcelain or glass is coated with brass by rubbing the dulled surface with a 
small quantity of glycerol by use of a brass brush. Cu may be deposited electrolytically. 
AgNO; may be added to glycerol to produce Ag deposits. (C. A.) 
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Cement, Lime and Plaster 


Standard specifications for gypsum plastering sand. A.S.’T.M., Yearbook, 1925, 
Serial designation: C 35-25, 25.—Specifications are made as to compn. and as to grading. 
These specifications were proposed as tentative in 1921 and adopted in amended form 
in 1925. R. M. K. 

Standard methods of making compression tests of concrete. A.S.T.M., Yearbook, 
1925, Serial designation: C 39-25, 37-42.—These methods are discussed under the fol- 
lowing items: scope, preparation of materials, sampling for preliminary tests, cement 
tests, fine aggregate tests, coarse aggregate tests, mixed aggregate tests, proportioning, 
size of test pieces, mixing concrete, workability, forms, molding test pieces, capping 
cylinders, curing test pieces, age at test, sequence of tests, method of testing, application of 
load, record of tests, weight of concrete, density and yield, report of tests. R. M. K. 

Standard specifications for gypsum partition tile block. A.S.T.M., Yearbook, 1925, 
Serial designation: C 52-25, 32-34.—Specifications are discussed under the following 
headings: uses, composition, form and size, core spaces, dimensions, strength, absorp- 
tion, fire resistance, sampling, marking, inspection, rejection and reheating. Under 
“Method of Testing’’ the following tests are described: compressive strength of gypsum 
partition tile or block, transverse strength of gypsum partition tile or block, and ab- 
sorption for gypsum partition tile or block. mR. 

Standard specifications for gypsum plaster board. A. S. T. M., Yearbook, 1925, 
Serial designation: C 37-25, 29-31.—Specifications are made under the following 
captions: compn., thickness, dimensions, weight, strength, finish, sampling, packing 
and marking, inspection, rejection and method of testing. R. M. K. 

Standard specifications for gypsum wall board. A. S. T. M., Yearbook, 1925, 
Serial designation: C 36-25, 26-28.—Specifications are made for the following items: 
compn., thickness, dimensions, weight, strength, finish, sampling, packing and marking, 
inspection, rejection and methods of testing. R. M. K. 

Standard specifications for gypsum. A. S. T. M., Yearbook, 1925, Serial designa- 
tion: C 22-25, 22-24.—The tests are classified under the following divisions: (1) 
materials and standards, (2) sampling, (8) packing and marking, (4) inspection and 
rejection. These specifications were proposed as tentative in 1919 and adopted in 
amended form 1925. rR. M. K. 

Standard specifications for quicklime and hydrated lime for use in the cooking of 
rags for the manufacture of paper. A. S. T.M., Yearbook, 1925, Serial designation: 
C 45-25, 20-21.—The specifications are given in three divisions: (1) requirements, 
(2) methods of test, (3) sampling, inspection and rejection. Rm. me. Ee. 

Factors affecting the time of set of mechanically-mixed gypsum mortars. L. E. 
Smita. Rock Products, 28 [17], 61(1925).—The time of stirring of retarded gypsum 
mortars has no appreciable effect on their time of set. The addition of set gypsum 
accelerates the time of set of retarded gypsum mortars, the relative rate of set being 
approx. directly proportional to the amt. of set of gypsum added. (C. A.) 

PATENTS 

Process of making cement. Epwin C. EckEL. U.S. 1,555,405, Sept. 29, 1925. 
The process of making cement containing a titanium constituent, comprising the addi- 
tion to a cement mixture, during or before fusion or clinkering, of a suitable proportion 
of an artificial titanic compound. 

Process for the use of mixtures of aluminous cements with ordinary cements. 
SPERANZA SEAILLES, NEE CALOGEROPOULOS AND JEAN SEKAILLES. U.S. 1,556,038, 
Oct. 6, 1925. A process for the use of aluminous cements in connection or in mixture 
with the ordinary hydraulic cements, which consists in placing in position a layer of 
aluminous cement and immediately afterward a layer of ordinary cement. 
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Process of making cement clinker. 
CHARLES B. U. S. 1,555,283, 
Sept. 29, 1925. The process of making 
cement clinker with an iron or steel by-prod- 
uct, which consists in adding lime to iron 
sponge in less quantity than that required 
for clinker, fusing the sponge and lime to a 
liquid state in a fusion fur. at a temp. sub- 
stantially lower than that for clinkering, with 
drawing the resulting liquid slag from the 
fur., raising its temp. to that required for 
clinkering, and adding thereto, in a suitable 
chamber and at a clinkering temp., the lime 
necessary for cement clinker. * 

Dental filling material. Pau, W. Krucer. U. S. 1,556,696, Oct. 13, 1925. 
A dental cement compn. consisting of a cement powder and a liquid in which guaiacol 
is the setting agent having setting reaction with said powder in forming a hardened mass. 
A dental cement comprising a powder suitable for dental uses, which comprises kaolin 
and magnesium oxide, and a liquid in which guaiacol is a setting agent that reacts with 
the powder to harden with it. 

Hardening lime mortar or plaster. A.A. Atites. U. S. 1,547,713, July 28, 1925. 
An intimate mixt. of finely divided coke and CaCl is used as an addn. to lime. 

(C. A.) 

Moldable oxychloride composition. J. A. Rircnre. Brit. 229,092, Feb. 15, 1924. 
Mg oxide and chloride are used with fibrous material such as sawdust which is mois- 
tened before admixt. with the other ingredients. Powd. quartz, coke breeze and similar 
ingredients may also be added and Na silicate serves to facilitate obtainment of a smooth 


surface when the compn. is molded. [G. #4.) 
Dental cements. P.W.KrucGeEr. U.S. 1,548,616, Aug. 4, 1925. Deterioration of 
dental cement constituents, e. g., those of oxychloride cements, is prevented by preserving 
them in admixture with volatile substances such as acetone, benzine or AmOH which 
are evapd. before the cement is used. i. 26) 


Enamel 
Preliminary report of an investigation of the molding sand resources of Illinois. 
M.S. LITTLEFIELD. III. State Geol. Surv., Rept. of Invest., 3(1925).—A 37-page report. 
F. G. §. 
Flotation of enamels. ANon. Bur. Stand., News Bull., 101, Sept., 1925.—A 
study of the factors governing the behavior of enamels suspended in water as used for 


coating metal shapes. 
Why enamel products costs are lew. Kari Turk. Ceram. Ind., 4 [6], 453 
(1925).—A description of the advances in the art of enameling that have reduced costs. 
Enamel plant built on 30 years’ experience has flood of newideas. ANON. Ceram. 
Ind., 5 [3], 228(1925).—An illustrated description of the new plant of the Ironton 
(Ohio) Stove and Mfg. Co. F. G. J. 
Pyrometers abused in enamel plants. ANon. Ceram. Ind., § [3], 233(1925).— 
‘What to do and what not to do. F. G. J. 


Principles of enameling. VIII. Ground coat enamels for dry process enameling 
of cast iron. Homer F. Stratey. The Ceramist, 6 [1], 384—-95(1925).—Very little is 
known about the fundamental principles of compounding and prepg. ground coat 
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enamels. S. states requirements of a good ground coat enamel of the glassy type. 
S. compares several ground coat enamels that have been used successfully for long periods 
of time and calculates their ‘‘refrac. value.’’ The refrac. value of a ground is supposed to 
indicate the general behavior of the ground when heated. SS. discusses the percentage 
of raw additions and the relation of gloss to strength of bond. S. also points out further 
problems for research. (See following abstract.) A. E. R. W. 

Principles of enameling. IX. Cleaning of iron and steel. Homer F. STALey. 
The Ceramist, 6 [4], 554-60(1925).—The more important subs. to be removed from iron 
and steel to be used in enameling are (1) oils and greases, (2) oxides or scale. The re- 
moval of oils is called ‘“‘cleaning.’’ The use of solvents produces a remarkably clean 
ware. Because of their expense, evaporation losses, fire hazard and injurious vapors 
solvents should only be used for removing non-saponifiable oils. Saponifiable oils 
should be removed by alk. solns. In prepg. solns. the chem. that can be used are, in 
the order of their efficiency, caustic soda, trisodium phosphate, soda ash, sodium silicate 
and borax. Hard water should be avoided. With saponifiable oils the cleaning action 
depends on emulsification and subsequent saponification. The soap formed also ex- 
ercises a cleaning action. With non-saponifiable oils the cleansing by alk. solns. de- 
pends on emulsification and subsequent gravity sepn. The stability of the emulsion 
can be increased by (1) increasing alkalinity, (2) using more soln., (8) adding small 
amts. of soap. Too much stability makes the subsequent gravity sepn. difficult. 
The addition of solid particles of colloidal size and agitation also increases stability. 
In electrolytic cleaning the main cleaning action results from the production of finely 
divided gases. Cutting and drawing oils should be so chosen as to contain just sufficient 
saponifiable oils to give a stable emulsion during cleaning. S. gives formulas for clean- 
ing solns. A 3rd method of cleaning is by htg. or “‘burning off.’’ This also helps to 
remove strains. S. gives the particulars of good operation. See Ceram. Abs., 4 [3], 
59-61(1925) for previous articles in this series. A. E. R. W. 

Status of sand tests. I. H. Ries. Foundry, 53, 531-4(1925).—The usual tests 
applied to sand are discussed and the importance of standardization of tests pointed out. 
Sieve tests are more rapid than elutriation tests. After sepn. into groups of grain size 
the best manner of expressing the results is important. Four plotting methods are 
shown. 2 

PATENTS 

Enameling oven. JoHN A. Miter. U. S. 1,555,304, Sept. 29, 1925. In a heat 
treating device of the class described, a chamber having an entrance leading thereinto, 
and a closure for said entrance, heating means located 
within said chamber, an air intake device located 
within said chamber in direct communication with 
the exterior atmosphere through an opening provided 
in the wall of said chamber and discharging directly 
into the interior of said chamber adjacent the lower 
portion thereof, said chamber being provided in one of 
its walls adjacent the lower end thereof with a ventilat- 
ing opening communicating with said air intake device, and a ventilating conduit 
communicating with said opening and extending upwardly therefrom. 


Glass 


Forced draft gas generation. W.FRIEDMAN. Glastechnische Ber., 3 [1], 8(1925).— 
In contrast to the steel indus. there are still in many glass works the old Siemans- 
Schiitt generators with natural gas. Their advantages and disadvantages are discussed 
and compared with several types of forced draft generators. These are shown in draw- 
ings. Tables of relative efficiencies are given. F. &. F. 
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The microscopic structure of the surface of ground glasses. Kari Hesse. Glas- 
technische Ber., 3 |2], 33(1925).—Fourteen photomicrographs of glass surfaces attacked 
by different agents. F. G. J. 

The flame in the glass-melting furnace. K. HESSE AND W. FRIEDMAN. Glas- 
technische Ber., 3 [2], 46(1925).—A long and thorough article on combustion as applied 
to the making of glass. The effects of excess air and of excess gas are studied. 

Glasses as supercooled liquids. G. TamMan. Glastechnische Ber., 3 [3], 73 
(1925).—A long discussion of crystn., the relation of viscosity to the degree of super- 
cooling, stability of glasses, etc. P. <3, 

Completely automatic glass blowing. WENDLER. Glastechnische Ber., 3 {3}, 
87(1925).—Traces the history of automatic blowing from Atterbury in Pittsburgh in 
1873 to modern times. The various advances are described and drawings are shown. 

Investigation on the elasticity and breaking strength of glass as a building material. 
Otto GraF. Glastechnische Ber., 3 [5], 153(1925).—The results of thirty years of test- 
ing building glass as well as recent work on test pieces of table glass. Results give the 
effect of load tests, impact tests and chem. anal. on many samples of 6 varieties of glass 
There are numerous illus. on the methods of failure under test. F. G. J. 

Measuring high gas temperatures by means of proper measurements of the oven 
elements. Fox MauLe. Glastechnische Ber., 3 [4], 114(1925).—Discussion and mathe- 
matics of pyrometric lag. F.G. J. 

Suggestions for better glass tank service. T.B. Harr. Ceram. Ind., 4 {6}, 450 
(1925). Suggestion for regenerator improvement. T. B. Harr. Ceram. Ind., 5 
[2], 125(1925).—The drawing shown is a regenerative system that is in design re- 
cuperative. F. G. J. 

Seven million dollar plant to have 15,000,000 sq. ft. annual plate glass output. 
Anon. Ceram. Ind., 5 [1], 41(1925).—An illustrated description of the new Ottawa 
(Ill.) plant of the National Plate Glass Co. P. 2 

Rapid test for purity-of glass sand. ANon. Ceram. Ind., 5 [2], 133(1925).— 
Describes a rapid approx. detn. of iron oxide in sand and a complete plant anal. of sand 


F.G. J 
A good glass annealing schedule. ANon. Ceram. Ind., 5 [3], 220(1925).—This 
article tells of the successful schedules used at the Gill Glass Co. F.G. J 


Chemical relations of glass, glazes and enamels. IV. Ep. ZscHIMMER. Ceram 
Ind., § [3], 225(1925).—A study of various typical glasses and a table of percentage 
compns. of 13 characteristic glasses. For parts I, II and III of this subject see These 


Abs., p. 337. J. 
A plant analysis for lime. ANon. Ceram. Ind., 5 [3], 227(1925).—This article 
tells what anal. should be made for control work and how to make them. F.G. J 


Researches carried out at the Russian State Physico-Chemical and Rontgeno- 
logical Institute. N.I. Sre,aKov. Rev. Metal., 21, 527-8(1924).—No indications of 
crystal structure were found in careful X-ray investigation of glass. In investigating 
clays it was found that highly plastic clays showed a fine crys. structure (diam. 6 x 10 
cm.) while less plastic clays were much coarser. In clays excess silica increases the dis- 
persion of the crystal system. W. M. C 

Principles of glass making. R.R.Suivery. The Ceramist, 6 [1], 396-9(1925 
S. reviews the reliable work that has been done on the effect of different chem. on the 
phys. properties of glass including (1) thermal expansion, (2) density, (3) elasticity, 
(4) tensile strength, (5) thermal condy., (6) crushing strength, (7) viscosity. See also 
Ceram. Abs., 4 3], 62-3(1925). A. E. R. W. 
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Washed pot clay for tank blocks. J. L. Crawrorp. The Ceramist, 6 [3], 499- 
504(1925).—C. describes the mining, weathering and washing of Cheltenham clay and 
cites the advantages of using washed clay for tank blocks. A. E. R. W. 

The influence of boric oxide in chemical glass. W. E. S. Turner. Pottery 
Gaz. and Glass Trade Rev., 50 [579], 1391(1925).—Tests with simple glasses showed 
that boric oxide has its limitations. It was then substituted for silica step by step in 
Kavalier glass. Between 11% and 13% boric oxide decreased the soly. of glass. Within 
limits it also reduces the thermal expansion. Fr. G. J. 

Construction of glass pots in North America. H. ScunurpremL. Fewerfest, 1 
{5], 46(1925).—Difference between European and Amer. practice shown. The latter 
are made thinner and lighter and have longer life. German clays such as Gross Almerode, 
Meissen and Vallendar used for bond and Amer. clays in form of grog. Importance of 
proper tempering stressed. F. A. W. 

Structure of glass. N.SELJAKOv, L. STRUTINSKI AND A. Krasnikov. Z. Physik, 
33, 538-62(1925); Jour. Soc. Chem. Ind., 44B,716(1925).—The refractive index and coeff. 
of expansion of glass show a max. near 575°, which is the transition temp. of a-quartz 
to 8-quartz. X-ray analysis, however, shows no signs of quartz crystals, and it is con- 
cluded that the change at this temp. is a change in the molecule of the glass, and that 
glass can truly be looked on as a supercooled amorphous fluid. The structure of a- 
cristobalite is worked out from X-ray data, and that of §-cristobalite is suggested. 

H. H. &. 

Adsorption of water from the gas phase on plane surfaces of glass and platinum. 
IT. R. MCHAFFIE AND S. LENHER. J. Chem. Soc., 127, 1559-72(1925); J. Soc. Chem. 
Ind., 44B, 716(1925).—Adsorption of water and its accompanying free energy change 
are much greater on glass than on Pt. The thickness of the adsorbed film varies from 
0 to 39 molec. layers with different temps. and pressures. H. H. 3. 

Flint glass industry. ANon. Jour. Soc. Chem. Ind., 44B, 850(1925).—The British 
flint glass industry’s application for Govt. aid under the Safeguarding of Industries Act 
has been refused, though it is hoped only temporarily. 

Quartz filters. ANon. Chem.-Zeit., Aug. 25, p. 716(1925); Nature, 116, 516 
(1925).—Experimental tests on quartz crucibles with filtering bottoms have been made 
by the Jena firm of Schott und Gen. The porous bottoms are made from the same mat. 
as the crucibles themselves, and in the case of those made from rock crystal the analytical 
results were highly satisfactory, even when normal solns. of ammonia or caustic alkalies 
were used for washing ppts. The speed of filtration is rather slower than with ordinary 
asbestos pads in the Gooch crucibles. The analytical results obtained with the opaque 
crucibles were not quite so good, but the latter are suitable for filtering very hot liquids. 

Uniform temperature maintained in glass tank with Amco recuperator. C. B. Mc- 

Comas. Fuels and Fur., 3 [9], 1053-4(1925).—The construction and operation of the 


recuperator is described. R. M. K. 
tome” PATENTS 

Glass mold-filling apparatus. G. BERGMAN. U. S. 
| fo a 1,554,195, Sept. 22, 1925. Ina glass mold filling app., a chambered 
AS i! a ag a body engaged with the fur., a nozzle adapted to discharge melted 
iia i= a glass into a mold, an internal conduit formed in said body between 
eS 4 =i: _ said fur. and said nozzle, means for draining said conduit compris- 
ing a removable plug located at the base of said conduit, an injector 


—tisti i in said body, and means operatively combined with said injector 
Ga) a7" for exhausting or compressing the air therewithin. 
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Glass-melting furnace. ByARNE H. 1,554,251, Sept. 22, 1925. 
In a glass melting fur. an enclosed passage for conducting heated air to the fur., gas 
feeding means projecting into the pas- 


sage near its entrance to the furnace, 
said means comprising a pair of nozzles 
positioned one above the other so that 
the two streams of gas will be directed 

into the fur. along converging lines in the ie 

same vertical plane, and means for inde- ae : t 
pendently swinging the nozzles in a A 


vertical plane to vary the point of con- 
tact of the two flames, or to vary the inclination of the resulting fan-shaped flame 
with respect to the surface of the molten glass. 

Drawing sheet glass. Rospert G. Ewinc. U. S. 1,554,267, Sept. 22, 1925. In 
combination with app. for drawing a sheet of glass from a mass of molten glass, a smooth 
surfaced cylindrical cooling roller sub- 
stantially as long as the sheet width 
and positioned in contact with one 
face of the sheet near its source. In 


the drawing of sheet glass, a hollow 
fluid-containing porous bending roller. 


In a sheet glass drawing app. a temp. 
affected roll for extending transversely of a sheet of glass, said roll having internal radia- 
tion surface increasing inwardly of the sheet from an edge of the sheet of glass. 

Cooler-chamber construction. ENnocn T. FERN- 
GREN. U. S. 1,554,268, Sept. 22, 1925. In sheet 4 
glass app., including a cooling chamber, means for 
continuously passing a stream of molten glass there- 
through, means for retarding the flow of the central . 
portion of the stream, and means for increasing the 4 


column of heat above the border portion of said steam 4 
of glass. 

Leer. RoBERT Goop. U. S. 1,554,275, Sept. 
22, 1925. In a vertical leer for annealing glassware, 
an endless conveyor having one run thereof adapted 


to move downwardly through the leer, a plurality 
of leer pans carried by the conveyor and means 
coéperating with the leer pans for sealing one end of 
the leer. 

Sheet-glass apparatus. ENnocn T. FERNGREN. 
U. S. 1,554,269, Sept. 22, 1925. The process of 


producing sheet glass, consisting in alternately heat- 
ing and cooling the surface of a mass of molten 
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glass to create a floating unit of plastic glass on a body of molten glass and then draw- 


ing the floating unit off in sheet form. 
Process of molding bottles. JoHN Rav. U.S. 1,554,464, Sept. 22, 
1925. The process of forming a bottle or the like of glass, consisting of 
blowing a blank having a neck with a head thereon of the usual character 
and forming at opposite end of said blank an enlarged portion extending 
laterally beyond the walls of the blank. 
Continuous-glass-drawing 
device. Bazin and ARSENE 
BayLE. U.S. 1,554,547, Sept. 22, o 
1925. <A glass sheet drawing mach., provided 


with endless carriers, a frame for supporting the 
said endless carriers, bearing brackets suitably 
attached to the said endless carriers, a glass sheet 


clamping device adapted to swivel in the said 
bearing brackets and blocks attached to the said 
frame, the said blocks contacting with and guid- 
ing the said glass sheet clamping device to a 
position adjacent the glass sheet without deflect- _2- 
ing the said glass sheet from its drawing position. 
Process and apparatus for drawing glass. o) 
HERMAN S. HEICHERT. U.S. 1,554,848, Sept. 22, fr 
f 
b 


1925. In combination in a glass drawing app., a 
receptacle for a glass bath, a drawing drum 


located over the bath and provided intermedi- 
ate its corners with flattening plates, and a heat- 


ing element for engaging the glass 


sheet which is drawn along the line 
fa at which the glass is bent prelimi- 
nary to its engagement with the 
3 SSS. t-? corners of the drum and for continu- 
Pg ~ ing such engagement as the bending 


progresses. 


Apparatus for drawing sheet glass. HAat- 
BERT K. Hitcucock. U. S. 1,554,850, Sept. 22, 
1925. A drawing device for sheet glass compris- 
ing a pair of opposing endless belts for gripping 


the sheet therebetween and means for driving the 
belts, one of the said belts being provided at 
intervals with transverse slots to permit the 


cutting of the glass while passing along between 
the belts 

Process and apparatus for making sheet 
glass. HALBERT K. Hitrcucock. U.S. 1,554,851, 
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Sept. 22, 1925. In combination in 
app. for forming sheet glass, a melting 
tank, a secondary tank in position to 
receive a gravity flow of molten glass 
from the melting tank, mounted for é 
vertical movement and provided with ; 
a discharge slot directed downwardly, 

1 
means below the slot for receiving and 
i 

turning laterally the ribbon of glass 
discharged through the slot and a hori- ! act 


zontal leer in position to receive the too 
ribbon from said means and provided 
with means for carrying it there 
through. 

Apparatus for making sheet glass. HaLsBert K 
Hitcucock. U. S. 1,554,852, Sept. 22, 1925. - App 
for drawing sheet glass, comprising a tank extension 
carrying a bath of molten glass and having a cover 
provided with a transverse opening, a slot member 
mounted in said opening, means for supporting said 
slot member so that it may be moved vertically above 
the cover portion and then longitudinally of the exten 
sion drawing and annealing mechanism located above 


the slot member and a drawing chamber between said 


drawing mechanism and slot member mounted for 


movement laterally to provide clearance for the 
tioning and removal of the slot member 
Method for the production of double-walled glass vessels. WILHELM . 

HopEcKER. U. S. 1,554,853, Sept. 22, 1925. A method for producing , =) 
double walled glass vessels, vacuum flasks and the like, by blowing ina . 
mold a hollow glass body to the shape of the finished outer walls of the 
vessel including the complete doubled rim of the vessel and providing a = 
dome portion thereon which subsequently 


forms the inner walls of the vessel 
Process of drawing sheet glass. Harry G. SLIN 
U. S. 1,554,886, Sept. 22, 1925. A process of producing 


sheet glass continuously from a glass bath whicl 


in applying rotating frictional drawing means to t 

-_ ... Of the sheet above the surface of th ficient 
tinuously draw the sheet, chilling vy ra 
below said means, so that the sheet is below its t 
setting when it reaches said drawing means and applying 
a heat insulation against the sides of the sheet 
drawing means and continuing said insulatio 


glass cools sufficiently to be crack« 


Cooler for sheet-glass apparatus. ENocn T. Fer» 


GREN. U. S. 1,554,994, Sept. 29, 1925. In sheet glass 
ind 
« é re 
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app., means for drawing a sheet of glass from a mass of molten glass, of means for lower- 
ing the temp. of the surface glass thereof before it is drawn into the sheet, including 
means for introducing a cooling medium in proximity to and centrally of the said glass 
and allowing the cooling medium to pass from the center toward both sides of said mass 
of molten glass. 

Glass-blowing-spindle apparatus. AuGust Kapow, ALvan C. 
PARKER and CarRL W. SCHREIBER. U. S. 1,555,216, Sept. 29, 1925. 
In combination, a glass carrying spindle journaled in two bearings, jaws 
for clamping a blank upon the spindle, and jaw closing means mounted 
to move inside of one of said bearings. 

Method and apparatus for making sheet glass. EDWARD DANNER. 
U. S. 1,555,358, Sept. 29, 1925. The method of forming’ sheet glass, 
consisting in causing molten 
glass to flow in laterally divided 
form around and down a direct- 
ing part in a tempering heat 


and in merged single sheet form ” 
therefrom. In an app. for form- s 
ing sheet glass, means forming o 
a molten glass supply and hav- 


ing a discharge outlet in its 

bottom portion, means coéperat- a 
ing with said outlet to partially I 
close the same and to cause glass S 
to flow therefrom in laterally ” 


divided streams which merge and flow in single i 
sheet form from the lower end thereof, said 4 


second means being adjustable relative to the 

first means to regulate the size of the opening and the consequent thickness of the 
glass streams flowing therefrom, and means for controlling the temp. of the glass flowing 
down said second means. 

Glass-molding machine. SAMUEL ESTE 
WINDER and HENRY CoTTton DAUBENSPECK. 
U. S. 1,555,897, Oct. 6, 1925. In a glass 
working mach. the combination with a 
mold, of a pressure plunger adapted to 
coéperate with said mold, reciprocating 
means, means comprising a cylinder and 


piston connection operatively connecting 
said reciprocating means and said plunger, 
means for supplying fluid pressure between 
the cylinder and piston and adjustable 
means in said fluid pressure supplying means 
for checking back flow from said cylinder, 
whereby an adjustable pressure greater than 
the supp'y pressure may be intermittently 
built up. 


Insulating cement or mortar. LyLE CALDWELL. U. S. 1,556,488, Oct. 6, 1925. 
An insulating cement or mortar composition consisting principally of powdered diato- 
maceous earth and an organic adhesive and containing not over 7% of a salt adapted 
to act as a distending agent with respect to said organic adhesive. 
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Method and apparatus for casting 
plate glass. FRANK E. TROUTMAN 
and CHARLES H. U. S. 
1,556,381, Oct. 6, 1925. The method 
of casting plate glass that comprises 
flowing the glass through a down- 


wardly opening outlet in a receptacle, 
checking the descent of the sides of 
the issuing glass and causing a por- 
tion of said glass to form a discharge 
throat, and discharging another por- 
tion of glass through said glass-lined 
discharge throat upon a casting table. 


Art of producing continuous sheet glass. CLARENCE W. AvERY and Epwarp 

T. Brown, U.S. 1,556,665, Oct. 13, 1925. In the art of producing continuous sheet 
— glass, the method of forming the sheet which consists in 
== establishing an unconfined pool of the molten metal on a flat 
. : traveling surface in advance of and leading to a forming pass 
with the pass dimensions substantially equal to the thickness of 
the sheet and greater than the width of the sheet and continu- 
| ally passing metal from the pool through the pass to form the 
sheet, whereby the unconfined characteristic of the pool will be 


maintained within the pass with respect to the sheet edges, the pool characteristic being 
maintained by a continuous supply of metal thereto, the width of the sheet being pro 
duced by the natural flow of metal within the pool. 

Glass-drawing apparatus. Harry G. 
SLINGLUFF. U. S. 1,556,726, Oct. 13, 1925. 
In combination in app. for drawing sheet glass, 
a glass drawing tank adapted to carry a bath of 
molten glass, at a particular level, means for 
drawing a sheet upward from the bath and a 
refrac. bar in the bath and extending transversely 
across the tank below said level of the bath and 
the line of generation of the sheet, said bar 
having its upper portion of varying width, widest 
at the center portion and decreasing in width 
toward the end portion. 


Metallic mold for 


a. forming glass articles and 
method of making same. 
FRED JAMES FRINK AND 
ROBERT LEONARDSON 


4 


Frink. U.S. 1,556,925, Oct. 13, 1925. A mold for forming articles from molten glass, 
said mold being made of a metallic alloy and having its inner surface of a vascular or 
finely pitted character. , 

Sheet-glass apparatus. ENocu T. FERNGREN. 
U. S. 1,557,148, Oct. 13, 1925. In sheet glass 
apparatus, including a draw-pot containing a 
source of molten glass, of means for directing heat 
along the border portions of the molten glass with- 
in said pot. 
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Glass-melting furnace. THomas CouRTNEY Moorsuweap. U. 1,557,078, 
Oct. 18, 1925. A glass melting tank fur. comprising a melting compartment, a working 
compartment, a bridge wall separating said 
melting compartment from said working com 
partment, the sides of said bridge wall being 
so disposed relativeiy to both the working 
and melting compartments as to avoid right 
angled corners in which dormant glass can 
collect and the other boundary walls of said 
melting compartments being also so formed 
as to avoid right angled corners 

Apparatus for molding glass. ALFRED 


P. VOLLMAR U. S. 1,557,504, Oct. 13, 1925 


A machine for molding glass comprising a 
table mounted for horizontal rectilinear movement adapted to receive a layer of soft or 
plastic glass as it is moved horizontally, said table having a plurality of spaced apertures, 
a vertically movable die mounted in each of said apertures, a vertically movable table 
carrying die members adapted to move downwardly into engagement with the upper 
surface of the layer of glass on the horizontal table when said horizontal table is posi 
tioned under said vertically movable table with the dies in the upper and lower tables 
in coOperating relationship and means for withdrawing the upper tables and dies and 
lowering the lower set of dies and permit the molded glass to rest on said horizontally 
movable table free from the die members 

Process of manufacturing resistant glass. VAcLAV HorAk. U. S$. 1,557,540 
Oct. 18, 1920. The method of manufacturing a resistant glass, which will support a 


) 


sudden fall of temp. from 320° to O°C consisting in melting at about 1200°C a mixture 
of sand, boric acid, potassium carbonate, sodium carbonate, kaolin, muscovite, zirconic 
oxide and titanic oxide 

Glass composition. W. C. Taynor. Can. 248,316, Mar. 31, 1925. A low-ex 
vansion glass contains over 70 S102, BeO; 10-15, AlOs 1-5, NasO less than 6, LiO 
(-2, and ZrO C.A 


Frosting glass. MM. Pipkin. Brit. 228,907, Feb. 4, 1924. NH, bifluoride or an 


alkali metal bifluoride is used subsequent to the usual treatment for frosting the inside of 
elec. lamp bulbs or other glass articles. This treatment is stated to strengthen the walls 
of lamp buibs Ca 


Heavy Clay Products 


Brickmaking and the use of brick in Sweden. II. G. Wson Cronguistr. 7h: 
Clay Worker. 83 6] 53(1925 For Part I see Ceram. Ahbs., 4 [7], 193(1925 Con. 
tinuous kilns are used almost entirely in Sweden and there is not a single round down 


draft kiln there. Continuous tunnel kilns are standard in sizes with output of 6000 


to 30,000 bricks daily. Fired to 1000°C it needs 5‘; coal to weight of fired brick. The 


firings are even and the kiln is economical to set and empty There is much coal 


with 50°, ash and some shale containing coal. This is fired in great charring stacks 
to make grog. The ashes from the gas producers are also used for grog 
Saving fuel in brick manufacture. W.D. RicHarpson. The Clay Worker, 84 [1], 
26(1925 Calls attention to Cronquist’s article and expands on 2 of his points: the 


general use of continuous tunnel kilns and of cheap coal in gas producers. Points a 


moral to American brickmaket &. J 
Brick. D. KNICKERBAKER Boyp. The Clay Worker, 84 [1], 22(1925 A long 
paper presented at the annual meeting of the A. S. T. M. discussing the methods of 


} 
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testing brick. B. advocates stressing the tests on walls and piers rather than on in- 
dividual brick. Different tests are discussed separately and modifications are sug- 


gested F.G 
Advantages and disadvantages of the tunnel kiln. II. Anon. The Clay Worker, 
83 [6], 526(1925 For Pt. I see Ceram. Abs., 4 [7], 199(1925 A description by 


Walter Pohl of two successful attempts to make brick in tunnel kilns designed for other 


purposes. In one case full details of coal consumption and output are given. Jh¢d., 


III. Anon. The Clay Worker, 83 [7), 629(1925 An anonymous criticism of the 
above stating that the efficiency shown was less than that of a ringofen. Jhid., 
IV. Anon. The Clay Worker, 84 [1], 28(1925 A description by Bernhard Ultsch of 


a tunnel kiln, style Lengersdorf, with pressure gas htg. and a length of 92 m. for the 
firing of brick and roofing til A te mp of 1688°F (cone 09a) is attained For a daily 
production of 12,000 bricks, Austrian standard, weighing 57,000 kg., 2400 kg. of brown 


coal is required, 4.2°, With hard coal, it is estd. that 2.957 would be needed 


Face brick in ““Home Town” movie. ANon. Brick and Clay Rec., 66 [9], 663 
1925 The Amer. Face Brick Assn. with 19 other nationally known firms and associa 
tions is sponsoring a movement to “‘Boost your town-trade at home.’’ Face brick comes 
in for a good measure of attention in the campaign F.G. J 


Humidity driers for sewer pipe. ANoN. Brick and Clay Rec., 66 [9], 668(1925).- 


Discussion on the suitability of the humidity drier to replace the huge drying floors of 


the sewer pipe industry. Each side of the question is presented by an authority in the 
manuf. of clay products 
Asks for contributing factors to bad case of tile lamination. ANON Brick and 
Clay Rec., 66 [10], 750(1925 Several interesting answers are given by responsible 
clay products mfrs F.G. J 
Thirty-three per cent more pipe with same equipment. Anon. Brick and Cla 
Rec., 66 [9], 675(1925 A discussion of the merits of piecework over day rate of pay 
F.G. J 
The problem of shading. J. G. SEANoR. Brick and Clay Rec., 66 [10], 758 
1925 How it can be made easier. Helping the men to produce better results 


Should you suit the salesman’s pleasure or the superintendent’s convenience 


F.G. J 
Better colors for clay products. D. A. Mouton. Brick and Clay Rec., 66 
$24(1925 Methods to secure a better red are briefly given F.G. J 
Better colors for clay products. P. E. Cox. Brick and Clay R 66 [11] 
824(1925 The column of clay may be sprayed with glaze from a battery of spray 
guns F.G, 
The tractor’s place in clay winning. H. L. Austin. Brick and Clay R 66 
11], 828(1925 How one plant is successfully using tractors and scrapers in its clay 
pit F.G. J 
Making common brick on a wholesale scale. ANON Brick and Clay Rec., 66 
12], 900(1925 Third plant of the Lake View Brick Co. opened. It uses waste heat 
driers and lime instead of grog F. G. J 
Making 100,000 brick with 44 men. Anon. Brick and Clay Rec., 66 [15], 978 
1925 The plant of Camp Brothers Co., Mogadore, Ohio is described. It has many 
labor saving devices F. G J 
Why do preliminary crushing? ANon. Brick and Clay Rec., 66 (13), 9838(1925 


A discussion of the advantages of prepg. hard clays and shales before giving them to the 


dry pan. This saves time, men, money and gives you a better product 
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When it pays to replace machinery. B.A. FRANKLIN. Brick and Clay Rec., 66 - 
[13], 987(1925).—Machine equipment must do more than lower the price and raise the 
quality of its output over the hand labor which it replaces. It must match or excel 
the output of competitors’ machines. Worn out and obsolete equipment carries insidi- 
ous dangers. A formula is given to tell when to replace any machine. 

F. G. J. 

Brick and tile in building codes. ANon. Brick and Clay Rec., 67[1], 30(1925).— 
Complete excerpts are given from the report of Secy. Hoover’s Building Code Committee 
on Recommended Minimum Requirements for Masonry Wall Construction. This 
rept. will be used throughout the country in revising antiquated bldg. codes and drafting 
new ones. 3. 

Grinding 1500 tons of shale daily. ANon. Brick and Clay .Rec., 67 [1], 38 
(1925).—A description of the grinding process of the Metropolitan Paving Brick Co. at 


Bessemer, Pa. G. 3. 
Care and operation of a dry pan. A. F. GREAVES-WALKER. Brick and Clay 

Rec., 67 [1], 40(1925). F.G. J. 
Manufacturing ‘Summitville reds.” ANon. Brick and Clay Rec., 67 [2], 111 

(1925).—An account of the Summitville (Ohio) Clay Products Co. y.:G. F. 


Model building code attacked. Anon. Brick and Clay Rec., 67 [3], 179(1925).— 
Claims of unfairness and partiality are made and apparently substantiated against the 
report of the building code committee of the U. S. Dept. of Commerce. Some of the 
sections are detrimental to brick. F. G. J. 

The editor builds his third plant. ANon. Brick and Clay Rec., 67 [4], 252 
(1925).—A description of the new plant of the Alliance Brick Co., at Darlington, Pa., 
making face brick. F. G. J. 

Brick laying machine. ANON. Contract Rec. and Eng. Rev., 39, 975(1925).—A 
machine for laying brick is said to have been perfected, called the ‘‘K’’ erector, made 
by Wm. Arrol of Glasgow where it is being used. It consists of tubular uprights, con- 
nected at top and bottom, and free to travel on rails laid along the outside walls. Across 
the width of the house to be built, and carried on the uprights, is a boom which can be 
raised and lowered. On it are mounted a small traveling carriage, the mortar tank 
and the bricklaying mechanism. With the last named over the starting point the laying 
wheel rotates, taking 2 bricks at a time from the hopper, while the measg. mortar wheel 
spreads the mortar. Thus, as the carriage moves across the boom, one row of brick is 
laid. When the end of the wall is reached the direction of the carriage can be changed 
and the movement of the machine adjusted so as to lay brick along one of the side 
walls, and then across the back and up the other wall to the point where the work was 
started. After a course has been laid all around, the boom has to be raised by the 
thickness of one brick, plus the mortar joint and the operation repeated until the desired 
height is reached. Provision is made for automatically cutting off the supply of brick 
and mortar whenever a doorway or window intervenes. The feeding of the brick into 
the hopper is best performed by hand and the speed at which the machine lays the 
brick is regulated thereby. The average is said to be between 1200 and 1500 bricks 
per hr. &. 

PATENTS 

Silica-lime brick and method of producing the same. Cart MENpIus. U. S. 
1,554,639, Sept. 22,1925. The process of making a brick which consists in mixing with 
virgin granulated blast fur. slag a small quantity of lime and a small quantity of a hard 
crushed material high in silica content, forming the mass in a moistened condition and 
under heavy pressure into the desired shape, and then curing the brick by subjecting 
it for several hours to steam at a high pressure. 
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Brick or block cutter. ALEXIS PRESTON STEELE. U. S. 1,555,769, Sept. 29, 1925. 
In a cutter of the class described employing a reel having cutter wires and bars disposed 
about the reel and provided with springs for tensioning the cutter 
wires: a block on that arm of each spring to which a wire is 
attached, the bars carrying the springs having slots affording clear- 
ance for the movement of an arm of each spring and said blocks 
each adapted to gravitationally assume a position at a slot of the 
angle bar or a position away from said slot so that in one position 
of each block said spring arm may have movement to the full 
extent of a slot and another position of the block the movement of the spring in said 
slot will be limited. 


Brick-setting apparatus. 
GRAFTON E. Luce. U. S. 
1,555,785, Sept. 29,1925. App. 
of the kind described comprising 
a brick setting device, a pivoted 
support carrying said device, a 
crane mounted, with provision 
for a full circle swing and con- 
nected to said support by flexible 
cables to raise or lower the sup- 
port and brick setting device, 
in combination with automatic 
means to maintain the brick 
setter substantially horizontal 
within its range of movements. 

Hollow-building-wall construction. FREDERICK HeatH. U. S. 1,556,333, Oct. 
6, 1925. A building hollow wall construction, comprising hollow blocks throughout, 


arranged in courses and having even continuous horizontal mortar beds, each course 
having one or more three void blocks having side and intermediate load bearing webs, 
the intermediate webs being separated by a median longitudinal void, and each course 
including blocks having vertical voids with webs and shells spaced apart distances 
corresponding to the spacing of the webs and shells of the three void blocks, each block 
in the structure being preferably arranged in overlapping relations with blocks in 
courses above and below to provide a bonded structure, all of the load bearing webs and 
shells of the two forms of blocks throughout the entire wall construction including cor- 
ners and pilasters lying in true vertical planes and forming continuous vertical compres- 
sion members throughout the entire structure. 


Refractories 


Refractoriness of clays. H. SALMANG. Archiv. fiir Warmewirtschaft, 6, 241-2 
(1925).—The factors affecting the value of clays for high temp. services are discussed. 
For testing refrac. clays, the softening point detn. is more reliable than chem. anal. 
but may be from 300° to 500°C above the max. safe temp. for service under load. 

E. &. P. 

Flux block or fire brick for smelters? FE. B. Prentice. Ceram. Ind., 5 [3], 235 
(1925).—Lack of standardized sizes prevents the use of blocks. Standard fire bricks 
should be used with very thin joints. 

Refractories Institute defined. J. D. Ramsay. Brick and Clay Rec., 66 [9], 
661(1925).—Central bureau to develop real research work and forum for consumer and 
producer problem discussion are its main objects. 7; <2 


7 
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Refractory classification and characteristics. H.W. Brooxs. Brick and Clay 


Rec., 66 {10}, 763(1925). (Reprinted from Power.)—A classification of the well-known 
refractories and the principal considerations governing correct refrac. application. 
5. 

Unusual processes in dry pressing fire brick. ANon. Brick and Clay Rec., 66 

[12], 904(1925 Research and repeated plant experiments by the Niles (Ohio) Fire 
Brick Co. solved the problem of dry pressing fire brick. P; Se 3. 

They make no second grade ware. ANon. Brick and Clay Rec., 67 [3], 191 
1925 An account of the Massillon (Ohio) Stone and Fire Brick Co. P.<. J. 


Preliminary findings in refractory investigations. I. Ratpn A. SHERMAN, P. D 
HeELSER, H. W. Brooks Anp G. A. BoLe. Power, 62 [7], 234(1925).—The Bureau of 
Mines in coéperation with 18 companies has undertaken an investigation of problems 
connected with boiler-fur. refrac. Among the causes of refrac. failure studied are fu- 
sion, distortion under load, spalling, slag action, failure of support, thermal expansion 
and contraction, permanent vol. change and fur. wall construction. Jbid., II. P. D. 
HELSER AND G. A. Bote. Power, 63 [8], 277(1925).—The 2nd part of this investigation 
deals with the raw mats. entering into and the methods of manuf of boiler-fur. refrac. 
Flint, plastic and siliceous fire clays are among the principal refrac. mats.; some of their 
phys. chem. and geological properties are given. Among the special refrac. materials 
studied are diaspore, bauxite, kaolin and silicon carbide. The method of manuf. and 
influence of properties on the ware forms an interesting part of this investigation. 

Radiation in the pulverized-fuel furnace. WALTER J. WOHLENBERG AND DONALD 
G. Morrow. Mech. Eng., 47 [8], 627(1925).—It is shown that the radiating power 
through the flame surface depends primarily on the size of the particle and that, based 
on the flame surface area, its magnitude islow. The heat absorption intensity at the 
cold surface, however, may be considerably higher than the relative radiance of the flame. 
This factor depends on both the amt. and disposition of the refrac. fur. lining. Curves 
are given supplementing the analytical process by which the method outlined may be 


applied. 
Boiler furnaces for pulverized coal. A. G. Curistig. Mech. Eng., 47 [8], 632 
(1925 An anal. of the fund. of combustion of pulverized coal indicates that the 


following conditions are desirable for the highest efficiency and max. capacity of a given 
fur.: Coal should be finely ground, thoroughly dry and preheated. Primary and sec. 
air should be highly preheated. Turbulence should exist inside fur. The walls should 
be water cooled. Among the topics discussed are methods of heat transfer, nature of 
combustion, fur. walls, air preheaters, coal driers and ash oe eo 
Refractory materials for coking chambers and gas plants. L. Litinsky. Fewer- 
fest, 1 [7], 65(1925 Between the 2 extremes of silica (acid) and clay (basic) brick 
lies the group of intermediate brick contg. both quartz and fire clay grog. The expansion 
of the silica is neutralized by the shrinkage of the grog at high temps. resulting in a brick 
of stable vol. A general description of the origin and characteristics of the various raw 
mats. used follows. F. A. W 
The influence of oxidizing and reducing atmospheres on refractory materials. 
A. E. VICKERS AND L. S. THEOBALD. Trans. Ceram. Soc. (Eng.), 24, 87-97(1924-25 


Ibid., II. 24, 98-104(1924-25); Jour. Soc. Chem. Ind., 44B, 716-7 (1925 Abstracted 
in Ceram. Abs., 4 [11], 8309(1925). H.F.S 
The relation between under-load refractoriness, ordinary refractoriness and com- 
position, physical and chemical, of refractory materials. Pt. II. Firebricks. A. J. 
DaLE. Trans. Ceram. Soc. (Eng.), 24 [2, 3], 170-98(1924-25). H. F. S. 
An investigation of the effects of load, temperature and time on the deformation 
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of firebrick material at high temperatures. A.J. Date. Trans. Ceram. Soc. (Eng.), 
24, 199-215(1924-25). Also Jour. Soc. Chem. Ind., 44B,717(1925).—Abstracted, Ceram 
Abs., 4 [11], 310(1925). H.F.S. 
Present state of knowledge of the resistance of smelting industry refractories 
toward changes in temperature. W. STEGER. The Ceramist, 6 [1], 374-84(1925 
The sensitiveness of a body to temp. changes depends on not only the chem. compn 
but also the shape and physical structure of the body. S. discusses rapid methods of 
measg. a body’s resist. to temp. change and also the formula of Winklemann and Schott 
for caleg. it from measurable phys. constants. The resist. to spalling of a fire brick de 
pends on (1) structure, (2) porosity, (8) chem. compn., (4) firing temp. S. summarizes 
the results of 6 investigations of the temp. sensitivity of clay fire brick. The resist. of 
silica brick to temp. change is dependent upon the mineralogical character of the silica. 
S. agrees with Mellor that the sensitiveness of magnesite brick is due to (1) incomplete 
preliminary firing of the magnesia, (2) the large coeff. of expansion of magnesia. S 
questions Mellor’s demonstration of the existence of 2 forms of magnesia as Mellor’s 
results can be attributed to the fact that the sp. gr. of amorphous magnesia depends on 
the firing temp. of the magnesite used in its production as shown by A. Ditte. A fur 
ther cause of the sensitivity of magnesite brick is found in its high degree of sintering 
A. E.R. W 
Present state of knowledge concerning the resistance of smelting industry refrac- 
tories towards changes in temperature. W. STEGER. Tie Ceramist, 6 [2], 452-69 
1925 -While the behavior of magnesite and silica brick toward changes in temp. 
have been fully explained we have as yet no good explanation of the very different be 
havior of different fire clay brick. §. describes app. for measg. the coeff. of expansion 
of refrac. By measg. the expansion of a fire brick over 4 ranges of temp. the effects 
of quartz inversions can be shown. S. concludes from his measurements that the dif- 
ference in resist. to thermal shock shown by different kinds of fire brick can be explained 
on the basis of the amt., size of grain and cryst. form of the SiO. modifications that may 
be present. A. E. R. W 
The temperature gradients obtained by different rates of heating in unfired fire- 
clay bricks, between 15°C and 250°C. L. S. THEoBALD AND A. T. GREEN. Trans 
Ceram. Soc. (Eng.), 24, 105-23(1924-25 The temp. gradients obtained by different 
rates of heating in unfired fire clay brick between 15° and 250°C have been investigated 
by a method which dets. the exterior and interior temps. of the unfired brick submitted 
to various rates of heating in a specially designed app. A consideration of the ‘‘gradient 
ratio’’ curves shows that when the max. value of the ratio is obtained, the interior temp 
of the brick lies between 117° and 121°C. This fact suggests that all the mech. and 
hygroscopic water has been expelled when this interior temp. has been reached. Also, 
it may be assumed that practically the whole of the water leaves the brick between the 
temps. of 100°C on the exterior and 120°C in the interior of the brick. The time re 
quired to establish these conditions varies with the temp. diffusivity of the mat., the 
amt. of water present and the rate of heating of the brick. It appears that the main 
tenance of an adequate constant temp. during the period of evolution of steam would 
be an effective method of preventing the production of large strains. From data ob 
tained, the min. time required for the safe rate of heating the green brick to a temp. of 
250°C has been considered for 3 types of brick investigated under the particular condi 
tions described. H. F. $ 
Observations on the elimination of carbonaceous matter from fireclay bricks. 
L. S. THEOBALD AND A. T. GREEN. Trans. Ceram. Soc. (Eng.), 24, 159-69(1924-25 
The mat. used was Stourbridge fire clay as this seemed to show the elimination of the 
carbonaceous miatter to the greatest advantage. Under the particular conditions of 
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the heat treatment, no change is apparent in the test specimen at temps. below 500°C, 
but at 600°C oxidation has, undoubtedly, commenced. With full-sized brick drawn 
from actual firings the cores become distinctly darker and blacker as the time at 600°C 
is increased, indicating that as htg. continues further changes are taking place in the 
carbonaceous matter in the center of the piece. As soon as the temp. approaches 
650°C, a white ring, which develops into a yellow area, follows the removal of the car- 
bonaceous matter. Above 600°C some chem. action takes place in a deficiency of air 
in the interior of the piece, which is manifested as a yellowish area replacing the carbon. 
On htg. to 750°C, there is a darkening in the shade of the interior as if a diffusion of 
carbon had taken place. Reduction of the iron to the ferrous state may also contribute 
to thischange. The black cores at this temp. are definitely replaced by persistent yellow 
areas and a more prolonged soaking at 750°C would not remove them. H. F. S. 
An investigation of the changes taking place during the industrial firing of fire clay 
bricks. A. T. GREEN AND L. S. THEOBALD. Trans. Ceram. Soc. (Eng.), 24, 124-58 
(1924—25).—Samples of fire bricks were withdrawn from 4 kilns at various stages during 
the firing and data concerning them detd. The true sp. gr. data indicate chiefly the 
change in the kaolinite mol. progressing from about 450° to 570°, the polymerization 
of the alumina mol. about 950° and some considerations respecting the vitrification range. 
The range of max. porosity and the other facts concerning the vitrification range are 
shown by the true and apparent porosity detns. The “loss on ignition’ data give an 
indication of the commencement of the dehydration of the kaolinite and allow a time- 
factor during which water-vapor is being evolved from the clay subs., to be obtained. 
The detns. of vol. contraction substantiate the conclusions appertaining to the vitri- 
fication range, based on sp. gr. and porosity data. Visual observation of the specimens 
gives valuable information concerning the elimination of carbonaceous matter the ap- 
pearance of “‘iron’’ specks and blotches, the color changes taking place during firing 
and the vitrification of the products. H. F.'S. 
Some fallacies to be avoided in the standardization of any method of testing the 
load-bearing capacities of refractories at high temperatures, and a suggested method for 
standardization. A.J. Dave. Trans. Ceram. Soc. (Eng.), 24 [2,3], 216-27(1924—-25).— 
It is suggested in this paper that methods which involve rapid application of load are 
unsuitable as standardized methods of testing the load-bearing capacities of refrac. 
mats. at high temps.; methods which require the penetration of loaded rods into the mat. 
are also of questionable value. Any method of testing the load-bearing capacity of 
fire brick mat. at high temp. is to be avoided, from the standardization viewpoint, if it 
involves merely one detn. of the amt. of subsidence at a fixed temp. and under a fixed 
load. The results from such a test will not necessarily place the mats. in order of merit 
from the practical load-bearing point of view. Any high temp. load-test on fire clay 
products which involves merely the recording of the temp. (or cone) at which collapse 
takes place, under a fixed load, and constant rate of rise of temp., may also yield anoma- 


lous results. H. F. S. 
Dolomite as refractory material. ANon. 5S. African Jour. Sci., Eng. and Mining 
Jour.-Press, 120 [5], 177(1925).—Dead burned dolomite mixed with some impurity 


is the best refrac. mat. available to the steel industry. Results obtained by the U. S. 
Bureau of Mines, Ohio State University, show that with 90° dolomite and 10% flux 
the best results are obtained. This compn. is found naturally in the dolomites of the 
Transvaal. Dolomites in this region cover an area of approx. 8500 sq. mil. These dolo- 
mites vary in compn. from 74% to 94% lime and magnesia. A dolomite contg. 10% 
fluxes consisting of silica, iron oxide, alumina and manganese is now used in the Trans- 
vaal iron and steel fur. For open hearth fur. the dolomite without calcination is crushed 
to a coarse powder and spread over the bed of the heated fur. in a bath of molten iron. 
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For hearths in the elec. fur. the dolomite is dead burned, ground to 4-mesh and mixed 
with melted tar. Dolomite in this district also has possibilities for the manuf. of paper 
pulp. See Ceram. Abs., 8 [8], 221(1925). H. G. F. 

Magnesite mining at Red Mountain, California. Grorce J. Younc. Eng. 
and Mining Jour.- Press, 120 [57}, 178-80(1925).—Serpentine is the prevailing rock from 
which magnesite is derived by alteration, in this region. Drifts are extended into the 
veins or lenses along fracture zones at 3 or 4 levels. The magnesite is picked by hand, 
approx. 50% of the broken mat. being rejected. A bucket tram deposits the sorted 
magnesite at the calcining plant. Shaft and rotary calciners are used. The lump 
magnesite is subjected to a slow heat in the shaft of the upright fur. and to a high heat 
in the firing zone, the calcined mat. is removed at regular intervals. Two grades of 
calcined product are shipped, No. 1 white and No. 2 slightly colored. The magnesite 
is of high quality and suitable for plastic purposes. H. G. F. 

Qualities of firebrick from a metallurgical standpoint. W. Grum-GrjIMALLo. 
Feuerfest, 1 (1, 2,3], 19(1925); Blast Fur. and Steel Plant, 13 [9] (1925). Abstracted in 
Ceram. Abs., 4 [10], 278(1925). H. G. F. 

PATENTS 

Composite refractory body. JoHN WESLEY MARDEN and HENRY KNEELAND 
RICHARDSON. U. S. 1,554,225, Sept. 22, 1925. As an article of manuf. a composite 
body comprising a ceramic refrac. mat. to at least part of the surface of which a substan- 
tial layer of practically pure thorium oxide is affixed. The method of producing a com- 
posite refrac. body which comprises preparing a slip of finely divided thorium oxide, a 
salt adapted to function similarly to a colloid, a medium adapted to precipitate any 
colloid and to produce a suitable consistency for casting, subsequently applying the thus 
formed slip to ceramic mat. and drying. 

Apparatus for dressing clay blocks. LEE SHowers. U. S. 1,554,925, Sept. 22, 
1925. App. for dressing clay blocks comprising an abrading belt, a pulley for driving 
the belt, means for supporting a 
block with the surface to be 
dressed in opposition to the abrad- 
ing surface of the belt, and a 
presser member of circular cross- 
section having a diameter less 
than one-half that of said pulley 
mounted for rotation back of the 
belt and extending transversely 
thereof in opposition to the block, 
the block and presser member being mounted for relative movement so as to permit 
the portion of the belt opposite the presser member to contact with the block during 
such relative movement. 

Refractory material. G. S. FutcHErR. Can. 248,315, Mar. 31, 1925. A cryst. 
refractory contains SiO., Al,Os;, zirconia and alk. silicate. (C. A.) 


Terra Cotta 
A dollar for every terra cotta crack. ANon. Brick and Clay Rec., 66 [10], 746 
(1925).—A description of the many unusual features at the Advance Terra Cotta Co. 
plant at Chicago Heights, Ill. &. 3. 
White Wares 
Can you use these ideas? Anon. Brick and Clay Rec., 67 [4], 261(1925).— 
Many new production features described in the new sanitary pottery plant of Thomas 
Maddock’s Sons Co., at Trenton, N. J. F. G. §. 
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Latest German insulator designs. ANON. Ceram. Ind., 4 [6], 460(1925). (Trans 
lated from Keram. Rund This article tells what the Germans are doing in the high 

Seven thousand sanitary ware pieces per week. ANON. Ceram. Ind., 5 [2], 
137(1925 An illustrated description of the new Maddox Sanitary Ware Pottery at 
Hutchinson Mills, N. J F. G. J 

Late German electric porcelain development. L. F. Tuiress. Ceram. Jnd., 5 
3], 219(1925 Dimensions and prices are standardized but methods of make-up vary 

F. G. J 

Templates standardize porcelain output. ANon. Ceram. Ind., 5 [3], 241 
(1925 An illustrated account of the Illinois Porcelain Co., at Macomb, III. 

Zircon as a constituent of ceramic bodies. WaLTeER L. SHEARER. The Ceramist, 5 
16], 316-28(1925 S. discusses the possibilities of using zircon in the making of pottery 


bodies resistant to sudden temperature changes. S. gives a short history of zircon, 
a summary of its present sources and its more important characteristics. While zircon 
has a large coeff. of thermal expansion it is probably free from sudden large changes of 
vol. such as occur with quartz. More data on the coeff. of thermal expansion of zircon 
should be obtained. Previous work on bodies containing zircon indicate that they have 
interesting possibilities. Formulas of bodies that have shown noteworthy resist 
to thermal shock when fired to cone 12 are given. Their phys. properties are given 
In testing a fired body, the tranverse strength of a4”x 1" x 1” test bar, which had been 
heated rapidly to 950°C and quenched rapidly in a current of air from an electric fan, 
was taken as a measure of its power of resisting thermal shock. Experiments showed 
that zircon would make a desirable substitute for rather expensive calcined alumina in 
some bodies. Zircon imparts a high mechanical strength to a body Formulas for high 
fire porcelains and porcelains for ball mill linings are given. S. advises compounding by 
vol. rather than weight due to the high sp. gr. of zircon. Zircon bodies can be success 
fully cast if the slip is properly prepared. Formulas for slips that cast well contg. 90°; 


and 70% zircon are given A. E.R. W 
Importance of control of body mixture as a preventive of crazing. J. M. KREGER 
The Ceramist, 6 [4], 561-4(1925 K. describes a series of practical tests which throw 


some light on crazing in glazed porous bodies such as solid porcelain and terra cotta 
K. concludes that under the conditions that their particular body is used, a softer and 
less dense body, as shown by the absorption test, is the more satisfactory 
1.E.R. W 
United States Government master specifications for vitrified chinaware. Federal 


Specifications Board. Specification, No. 248. The Ceramist, 5 [6], 334-49(1925 


Specifications of chinaware and diagrams of impact testing app A. E.R.W 
High-voltage (porcelain) insulator development. K. A. Haw Elec. World 
86, 360-3(1925 
PATENTS 
he, Machine for sifting potters’ slip and other granular or pul- 
verulent materials. SyDNEY THOMAS HARRISON AND ARTHUR 


Ceci, Harrison. U. S. 1,554,821, Sept. 22, 1925. A sifting 


mach. of the class described, comprising a mesh, an element 


ees |S arco | mounted independently of the mesh for rotation and including an 
* |". |.) eccentric, a closed casing enclosing the eccentric, ball bearings 
a interposed between the eccentric and the casing and a rod carried 


a by the casing and actuated by the eccentric, said rod being 
—-— s” connected directly to the mesh to vibrate the same. 
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Apparatus for casting pottery ware. 
Epwarp S. Lea. U.S. 1,557,371, Oct. 13,1925. 
App. for casting pottery ware from slip com- 
prising a portable support, a mold _ pivoted 


thereon for rotary movement from charging to 
dumping position and a core suspended on said 
support above the mold and adapted to be moved 
into and out of coéperative engagement with 
the latter. 

Apparatus for casting pottery ware. EDWARD 
S. Lea. U.S. 1,557,372, Oct. 18, 1925. App. 
for casting pottery ware from slip comprising a 


portable support, a mold section pivoted thereon 


for rotary movement from charging to dumping 


position, a frame pivoted to said support above 
the mold 
section and 


a second 


mold sec- 


tion piv 
oted in said frame and adapted to be swung into 
and out of engagement with the first mold section 
by the movement of said frame. 


Equipment and Apparatus 


Are pyrometers saving money for you? They 
will if used and not abused. ANon. Ceram. Ind., 
4 [6], 444(1925).—The first of a series showing 
how to use the pyrometer as a cost cutting agent. 

F.G. J 

Pyrometers—cost cutting agents. ANON 
Ceram. Ind., 5 [1], 30(1925).—A detailed descrip- 
tion in simple terms of the mechanism of pyrom 
etry F.G. J 

Optical and radiation pyrometers in ceramic plants. ANoN. Ceram. Ind., 5 
2], 123(1925 Advantages and disadvantages of this type of instrument. F. G. J 

Handling raw material. ANon. Brick and Clay Rec., 67 [3], 185(1925 A few 
pointers on different types of equipment and hints on the proper installation of belt 


conveyors and bucket elevators. 
Fire clay ware in electric tunnel kiln. Arturo Paowonr. Brick and Clay 
Rec., 67 [8], 196(1925 Translated from Keram. Rund., 2(1925 An account of a 
tunnel kiln going to 1400—1500°C with radiating rheostats of granulated artificial graph- 
ite supported by walls of silicon carbide Fr. G: 3 
Would electric trucks help you? H. J. Payne. Brick and Clay Rec., 67 |A], 
256(1925 Describes the use of elec. industrial trucks on clay plants. F. G. J 
Saves labor of ten miners. ANON. Brick and Clay Rec., 67 [5], 330(1925 
The Globe Brick Co., Kenilworth, W. Va., uses an elec. loader and 3 elec. locomotives 
in their clay mine &. 
Further experience with the Dorr mill. A. S. W. OpELBERG. Trans. Ceram 
Soc. (Eng.), 24 [2, 3], 268-72(1924-25).—In a previous paper (Trans., 22, 2(1923 
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the Dorr Mill Plant as arranged at Gustavsberg was described. Since that time, 
the grinding has been made perfectly automatic; by opening the tap under the thickener, 
the finished mat. is allowed to run constantly to the flint arks. The work of the man 
supervising the grinding is reduced to that of an onlooker. A great advantage of this 
automatic regulation is that the circulation of the mat. takes place without shock or 
disturbance at any point or time. This is clearly shown in the thickener, where periodi- 
cal cloudiness is no longer observed at the overflow. It has been proven that the Dorr 
mill product is of more uniform grading while that of the batch grinding gives a wider 
range of particles. According to experience, the Dorr product is more suitable for mak- 
ing good earthenware, as it is absolutely similar to the flint produced by the old pans in 
conjunction with “washing up.’’ Apart from the possibilities of perfecting the process, 
the writer is convinced that no more scientific and easily regulated method of wet grind- 
ing minerals has yet been found, but this grinding plant is used only where a large out- 
put is required, 50 tons per week, as the work ought never to be intermittent. H.F.S. 

Dielectric loss measurements on commercial insulating materials. C. DANNaTT. 
World Power, 4, 141-4(1925).—D. describes a complete testing equipment designed for 
lab. tests. The design, calibration and performance of an oil-immersed electrostatic 
wattmeter are described. 

PATENTS 

Humidity and temperature regulator. 
Wiis H. Carrier. U.S. 1,554,784, Sept. 22, 
1925. In a humidity regulator, the com- 
bination with a humidity supply system and 
a valve operable to control the action of said 
system; of a rocking lever for effecting the 
operation of the valve, and thermorespon- 
sive elements independently influenced by 
different temps., and connected to the lever at 
points unequally separated lengthwise of the 
lever from the pivotal axis of said lever, the 
movement of the lever being dependent upon 
the relation existing between said different 
temps., substantially as set forth. 

Humidity regulator. H. CARRIER. 
U.S. 1,554,785, Sept. 22,1925. Ina humidity 
regulator, the combination with a valve oper- 
able to control humidity; of thermoresponsive elements independently influenced by 
different temps., said elements being arranged and operating differentially due to 
changes in temp. affecting them to produce pressures acting in opposition to each 
other upon said valve and a motor acting on said valve supplementarily with one of 
said thermoresponsive elements and in opposition to the other thermoresponsive element, 
whereby the operation of said valve is dependent upon the relation existing between 


said different temps. 

Rotating retort. FREpERIC S. Bacon. U. S. 1,556,194, Oct. 6, 1925. A retort 
comprising a series of end communicating tapered tubes rotatably mounted and arranged 
in stepped down formation, the 
smaller ends of the tubes communi- 
cating with the larger ends of the 
tubes, the smaller ends of the tubes 
forming the inlet, vapor and gas 


conducting means for the larger end 
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of each tube, the smaller receiving end disposed below the lower side of the larger end of 
the adjacent tube, there being a material collecting chamber between each tube and 
independently controlled heating means associated with each tube whereby gases 
possessing different chemical properties may be sequestered from each tube. 

Method for separating materials. THomas M. CHANce. U. S. 1,556,676, Oct. 13, 
1925. A method for separating mats. of different specific gravities which consists in 
immersing said mats. in a maintained suspension in liquid of comminuted solid matter 
of greater specific gravity than said liquid and substantially 
insoluble therein and constituting a fluid mass having a 
specific gravity materially greater than that of the lightest 
of said materials, the quantity of said materials so 
immersed being sufficient to form a zone of floating 
materials of such thickness as to permit said floating ma- 
terials to stratify in the order of their relative specific 
gravities; in maintaining the lower portion of said zone 
of floating materials as a baffle to prevent the heavier falling 
materials from carrying down the lightest of said materials 
floating at the top of said fluid mass; in causing materials 
of greater specific gravity than said fluid mass to sink to 
the lower part of said fluid mass; in removing the lighter 
materials floating in the upper portion of said zone of float- 
ing materials and in separately removing the materials 
comprising the lower parts of said zone of floating materials, 
whereby differential separation of the said floating ma- 
terials is effected into grades of different specific gravities 
and in separately removing said heavier materials from the lower part of said fluid mass. 
Device for measuring the opacity of translucent 
ee te materials. VINCENT C. DE YBARRONDO. U.S. 1,556,766, 
Oct. 138, 1925. Ina device for measuring the opacity 
of translucent substances, the combination of: a cell of 
changeable resistance under the influence of light rays; a 
luminous body; means for interposing a body of trans- 
lucent substance between said cell and said luminous body; 
a source of electric current in circuit with said cell; an 


indicating instrument in said circuit; and a variable resis- 


tance shunted across said source of electric current to form 


a branch circuit of variable resistance for controlling the 
flow of electric current in the circuit of said cell. 


Electric temperature control. 1 
CHARLES B. TuHwinc. U. S. 
1,557,387, Oct. 13, 1925. The com- 


bination with a roll of an element ‘ 4, 
mounted adjacent to the working 4. 
surface thereof and forming with jf 
said roll a thermoelectric couple, SS 


said element having different 
thermoelectric properties from the 
roll. 

Viscosimeter. FRANz P. 
ZIMMERLI. U. S. 1,557,517, Oct. 
13, 1925. In a viscosimeter, the 


7 
UE! (A 
Fes tates 
» 


CERAMIC ABSTRACTS 


combination with a container adapted to con 
tain a substance of undetermined viscosity, an 


inlet pipe in the top thereof, baffle plates against 


o_ which the incoming liquid is diverted as it 

enters the container, and an overflow outlet 

93 1 near the top of the container for the discharge 

f of the excess or fluid undergoing test, of an 

he: outlet pipe narrowed at the throat extending 

Ai laterally from the bottom of the container, a 

dy U-tube adjacent thereto with a measuring 

iis liquid therein, means connecting the U-tube 

with the outlet tube, whereby a vacuum is 

] i r produced in one leg of the U-tube and a pres- 

i sure in the other leg thereof, and a calibrated 

scale for registering the differences in the levels 
of the 


measuring fluid in the respective 


23 branches of the U-tube. 


Kilns, Furnaces, Fuels and Combustion 


Positive heat transfer in tunnel kiln. E. W. ExKsrrRanp. Brick and Clay Rec., 66 
10], 753(1925 Advocates flat arch, transverse passages in car decks and other 
features for uniform heat treatment. Describes kiln at Vitrefrax plant r.%. 3 
An automatic electric heater. ANON Fuels and Fur., 3 [9], 1043(1925 An 
automatic elec. heater for keeping fuel oil warm rear burner and at constant temp., 
thus aiding in atomization R. M.K 
Well-typed burner for pulverized coal. H. W. Brooks. Fuels and Fur., 3 [9], 
1047-8(1925 The burner is described as well as a fur. in which it was used The 
principle of ‘“‘turbulent flow’’ was explained R. M. K. 
A study of kiln losses. G. A. Bott. Brick and Clay Rec., 67 [4], 264(1925 
An account of the results of the kiln investigation of the U. S. Bur. Mines 
The heat insulation of kilns and other high-temperature installations. A. T. 
GREEN Trans. Ceram. Sov Eng.), 24 [2, 3], 240-61(1924-25 The selection of in 
sulating mat. for high temp. work cannot be based on insulating efficiency alone. Be 


fore selecting such a mat. it is absolutely essential to have a complete knowledge of the 
circumstances of its future use, particularly regarding the face temp., to which it will 
be subjected. The following data will then serve well in the selection: The coefficient 
of thermal condy. at temp. between 300° and 800°C, or the insulating efficiency based 
on a test simulating indus. conditions; percentage porosity, together with some descrip 
tion of the nature of the pore-spaces; refractoriness, together with the temp. at which 


the mat. disintegrates or otherwise loses its structure; crushing strength as an indication 


of the mech. strength 5. F.S 
Selection of fuels and furnaces. W. Trinks. Fuels and Fur., 3 [9], 937-56, 

1O19—-24(1925 The subject is discussed under the following outline: 1. Introduction: 

2. Sources of heat energy; 3. Utilization of heat; 4. Method of heat transfer; 


5. Method of heat application; 6. Selection of fuel or heat energy to suit plant con 
ditions; 7. Selection of type of fur. to suit plant conditions; 8. Method of handling 
materials. These items are compared in making any selection of fuels and furnaces. 
In the introduction it is stated that engineering rules and formulas, in the selection of 


fuels and furnaces, cannot be strictly followed when considering a given process. It 
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is necessary to take econ. and human factors, as well as technical factors, into account 
when considering such problems. That fur. and fuel should be selected which, in the 
heating of the material, will contribute most toward lowering the cost of a perfect 
finished product. Seventeen items are listed which influence the cost. Two sources 
of heat energy are mentioned, namely (1) heat energy derived from elec. energy and (2 
heat energy derived from the combustion of fuel. Particular conditions should det. 
which source should be used. Recuperation, regeneration and preheating are dis 
cussed and sample calens. are given to use to det. cost and profit of these heat recovery 
processes. In discussing the method of heat transfer advantages of direct fired and 
muffle fired furnaces and salt baths are given. Methods of suspending “‘stock’’ are 
given. Under fired, side fired and side fur. are described and calens. given. If more 
than one fuel is available, one should study each of them in the light of plant conditions 
and costs. In selection of fur. to suit plant conditions, one should take every possible 
item of costs, layout, etc., into consideration. A questionnaire is given which shows 
the nature of the data that should be obtained before buying or installing a fu The 
main purpose of the author is to point out some of the many variables to be taken into 
consideration in selecting a fur. and to urge that each case be considered in the light of 
the variables which have been pointed out. R. M. K. 
Automatic temperature control of fuel fired furnaces. HuNTER Dickson. Fu 

and Fur., 3 [9], 1027-30(1925).—Motor operated valves are the most recent develop 
ment in the automatic control of fuel. Diagrams of an automatic fuel control system 
together with methods of operation and charts show uniformity of regulation. Under 
conditions where it is possible to regulate temp. reasonably well by hand, it is possible 
by the use of weil designed equipment to produce constant uniform heat, good furnacs 


conditions and provide max. fuel saving. R. M. K 
Auxiliary equipment for oil burning. KersTER MILLER. Fuels and Fur., 3 [9], 
1007-14(1925).—A diagram of a complete oil handling system is shown and the system 


described. Calculations are given for obtaining the correct pipe sizes. Many sugges 
tions are given regarding size, shape and location of storage tanks. Several types of 
gages for indicating quantity of oil in storage are described. R,. M. K. 
Note on powdered coal burning. Anon. Fuels and Fur., 3 [9], 1OIS8(1925 
The fur. is the most important part of any pulverized coal burning equipment. The 
highest thermal efficiency is effected by using low excess air, but this practice gives high 
fur. temp. thus causing erosion of the linings and fusion of coal ash. Suggestions are 


given for remedying these difficulties. R. M. K 
Influence of pulsations on combustion. JuLES Descamps. Fuels and Fur., 3 
[9], 957-8(1925).—The author develops his discussion on the premise that correct 


functioning of a fur. depends upon the means employed to insure that the draft is dis 
tributed over the largest portion of the fuel surface and in the most uniform manne1 
In gas producer firing, ‘‘flues’’ or air-ducts are formed in the fuel bed and thus prevent 
proper surface exposure to air. The effect of these flues is partially counteracted by 
poking and agitation. It is recommended that combustion be stimulated by producing 
lateral movements of air in the coal bed thus enabling more fuel surface to be exposed 
to the air and aiding in counteracting the formation of vertical air-ducts. The author’s 
pulsation method for creating transverse movements is described R. M. K 
Tunnel kilns for fire brick production. W. Pont. Fewerfest., 1 [9], 87.1925 
An illustrated description of the tunnel kiln built by the ‘““Keram. Ind., Bedarfs A.G 
Dresden.”’ Over 30 now in service. Secondary air for combustion preheated to high 
temp. and quantity controlled irrespective of stack draft F. A. W 
Testing the fineness of pulverized coal. ANon. Mech. Eng., 47 {10}, 822(1925 
It is pointed out that the method of testing the fineness of pulverized coal by passing it 
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through standard 100-mesh and 200-mesh screens may be at fault in showing the actual 
pulverizing work done. This test should be supplemented by a microscopic examn. 


Combustion control by means of triangular diagrams. THEODORE SUNNEN. 
Chaleur et industrie, 6, 266—9(1925).—Description and explanation of a graphical method 


for controlling combustion, more particularly of blast-furnace gases, by means of tri- 
angular coérdinates (representing COs, CO and O,) having as parameter the ratio of 
(air actually used): (air theoretically required). When 2 of the quantities have been 
detd. by analysis, the other 2 can be read directly from the diagram. (C. 4.) 
New electric furnaces for the ceramic industries. ARTURO PAOLONI. Rev. 
électrochim., 18, 205-15(1924).—P. has designed a furnace having a ‘‘mass resistor”’ 
of graphite grains the resistance of which can be kept nearly const. by the addn. of 
more resistor material as it is needed. The heat generated in the ‘‘mass resistor’ is 
transmitted to the heating chamber through a partition of crystd. SiC. By cutting 
channels into these partitions the temp. in the heating chamber reached 1450°. This 
type of furnace may have a single heating chamber and 2 ‘‘mass resistors’’ or 2 heating 
chambers and 3 ‘‘mass resistors.’’ They have been used successfully, in sizes up to 
240 kv. a., in baking ceramic products. In actual practice 40—50 kw.-hrs. were used per 
kg. of porcelain baked; 2500 kw.-hrs. baked 550-600 refractory bricks at 1300°. 


PATENTS 
Furnaces for high temps. ANON. Eng. Pat. 234,877, Colliery Guar., 130, 580 
(1925). Two water drums connected to the steam drum by water tubes. The whole 


forms the shell for the actual combustion chamber; the spaces between the water-tubes 
are filled up by shaped brick made of refractory materials. The tubes can be subjected 
to the heat produced within the combustion chamber. The projections of brickwork, 
which protrude into the chamber, serve as heat retaining or absorbing members. By 
this means there is produced a channel-shaped chamber, in which the actual combustion 
of the injected fuel is effected. If the mixt. of fuel and air is injected from one side and 
ignited by means of a flame, the brick absorb a part of the heat, and a further part is 
transferred to the water in the boiler through the water-tubes. If, for instance, a 
temp. of 1700° to 1800° were produced in a combustion chamber made solely of brick, 
a temp. of about 1400° would result in the combustion chamber by the absorption of the 
radiant heat. This temp. may be raised or lowered by corresponding construction or 
suitable dimensions of the ht.-retaining or ht.-conducting surface. The shaped brick 
are not fitted in the bottom of the combustion chamber between the water pipes, as in 
the side walls, but in the reverse position, so that the bottom of the combustion chamber 
presents a substantially flat surface. O. 
Salt glazing and kiln for same. CoNnrAp DreEssLer. U.S. 1,556,208, Oct. 6, 1925. 
The method of glazing ceramic ware which consists in moving the ware through an 
elongated kiln chamber, cooling an 
exit end portion of the kiln 
chamber and heating other por- 
tions thereof as required to glaze 
fire and then cool the ware in its 
passage through the chamber, 


maintaining a reducing atmosphere containing a vaporized glazing ().- sir 

agent in a high temp. glazing zone portion of the chamber. nr ited =. a 
Tunnel-kiln-car construction. Pau. A. MEEHAN. U. S. 

1,556,294, Oct. 6, 1925. A transfer car provided with a track eoremeecett teen! 


over which a car can be moved onto and off the transfer car and 


* 
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formed in sections, one of which comprises a frame hinge connected the transfer car and 
track rail parts detachably connected to said frame. 

Construction and operation of tunnel kilns. Ropert W.STEERE. U.S. 1,556,260, 
Oct. 6, 1925. The method of firing and surface finishing ceramic ware which consists 
in passing the ware through an 
elongated kiln chamber of a con- 


tinuous tunnel kiln heated to first a 
raise the ware to a maximum temp. 

T 
and then to cool the ware as the Oe ZL 


latter is moved threugh the kiln ‘s 
chamber from one end to the other, 
and injecting a finely divided solid 
material into a high temp. portion of the kiln chamber to thereby produce surface 
markings on the ware and restricting the dispersion longitudinally of the kiln out of 
said high temp. kiln portion of said solid material and the gases formed therefrom. 


Geology 


The Swedish feldspar industry. A.S.W.OpELBERG. Trans. Ceram. Soc. (Eng), 
24 [2, 3], 275-7(1924-25).—The feldspar industry is fairly widely scattered over 
the country, but the largest outcrops are to be found in the Baltic Archipelago in the 
neighborhood of Stockholm. The feldspar produced in Sweden is chiefly orthoclase. 
In a few of the mines albite (soda feldspar) is also found but in minor quantities. The 
average production per annum during the last 15 yrs. has amounted to 9500 tons. 
The greatest annual production shows 14,400 T. of which 8000 T. are first quality 
feldspar. H. F. &. 
The mining and preparation of feldspar and flint. W.M.Myers. The Ceramist, 
6 [2], 488-51(1925).—A report on the occurrence and methods of mining and prepn. 
of feldspar and flint. A. &. BR. W. 
The natural history of the pegmatites. FRANK L. Hess. Eng. and Mining J. 
Press, 170 [8], 289-98(1925).—The presence of huge crystals and great masses of single 
minerals in pegmatites gives rise to the question as to their mode of origin and call for 
explanations of various phenomena. Numerous individual cases of crystals and mineral 
masses are discussed. The facts can best be explained by a study of the “long continued 
flow of soln.,’’ theory. This allows for the possibility of the resolution either wholly 
or in part of previously solidified minerals, and their redeposition in other parts of a 
vein or dike. Numerous references are cited. H. G. F. 
Nickel ores. W.G. RumsBo.p. Imp. Inst. Res. Bur., Monograph(1923).—Nickel 
ores: their occurrence, character and uses; sources of supply; world map of nickel de- 
posits and bibliography of lit. of nickel are discussed. Reference is made to the use of 
nickel oxide in the ceram. indus. O. P. R. O. 
Tungsten ores. RASTALL AND WILCOCKSON. Imp. Inst. Res. Bur., Monograph 
(1920).—Tungsten ores: their occurrence, character and uses; sources of supply and 
bibliography are included in this monograph. Reference is made to the use of tungsten 
trioxide for imparting color to glass and porcelain. ©. P. R. O. 
China clay. ANon. Imp. Inst. Res. Bur., Bull. 22, 208(1924).—-Mineral re- 
sources of Bulgaria. China-clay is found and worked at three places in northern Bul- 
Bauxite—Greece. ANON. Imp. Inst. Res. Bur., Bull. 22, 82(1924).—M. Georga- 
las, Dir. Geol. Bur. of Greece, describes (in L’Echo des Mines et de la Meétallurgie, 
March, p. 138 (1924)) a recent discovery of bauxite on the shores of the Bay of Aspra- 
Spitia, in the Gulf of Corinth. Two samples contd. 54.35 and 57.52% of alumina, 
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respectively, while in both cases the percentage of silica was low and the titanium di- 


oxide was practically absent. Bauxite has been found in 5 different points over a fairly 


large area O 
Bauxite—India. C.S. Fox. Geol. Surv. of India, Mem. 49, 1(1923 A com 
prehensive acct. of the bauxite and aluminous laterite occurrences of India. Beds of 
rich bauxite ore have been found in several different localities. oF. zm. ©. 
Fire clay. ANON. Min. and Geol. Inst. of India, 7rans., 20, 181(1925 The 
fire clay resources of India are believed to be practically inexhaustible. Lithomarge, 
kaolin, fullers’ earth and bauxite are also found in India O. P. R. O 
Tin ores. G. M. Davirs. Imp. Inst. Res. Bur., Monograph(1919 Tin ores 
their occurrence, character and uses; sources of supply and bibliography. Inthe ceram 


industries stannic.oxide is extensively used to form an opaque white in enamels, glazes 
ind glasswart A blood-red glaze is produced by compds. of tin and chromium, while 
purple of Cassius is a compd. of tin and gold. Stannic:sulphide is employed as a gilding 


mat. under the name of mosaic gold. Various pink, lilac, blue and green pigments con 


tain tin, but they are of comparatively little importance. <A mixt. of tin and lead oxides 

forms putty powder used in polishing glass, stone and metal Under the name of tin 

ish it is used also in the pottery industry oF. 2.6. 
Non-metallic minerals. ANON. Imp. Min. Res. Bur., Monograph(1925 


Aluminium (including bauxite and cryolite), barium minerals, bismuth, borates, cad 
mium, china clay, chrome ore and chromium, cobalt, feldspar, fluorspar, fullers’ earth, 
magnesite Statistics for 1920—1922 0. P.R.O 
Chromium ore. W. G. RuMBoLD. Imp. Inst. Res. Bur., Monograph(1921 
Chromium ore: its occurrences, character and uses; sources of supply of ore; world map 
of chromite deposits and bibliography of lit. are dealt with in this monograph. Es 


pecial mention is made of the importance of chromite as a basic refrac.; and further that 


chromic acid, chrome yellow and chrome green are chiefly used as pigments in decorative 


painting and also in the ceram. indus. They form the color base of many beautiful 

Physical chemistry of igneous rock formation. J.S. FLerr. Discussion held by 

the Faraday Soc., Geol. Soc. and Mineral. Soc., October, 1924, 414-7.—A general review 


of the work in this field is given with special mention of the researches in the 
Geophysical Lab. at Washington Cc. 
The kaolin deposit of Bettole at the foot of Monte Fenera, Val Sesia. ALLESSANDRO 
Roceati. Rass. min. met. chim., 62, 53-6(1925 Besides the kaolin used in large quan 
tities for refractories, another type is present which in its cryst. form resembles soap 
tone It has a waxy luster and an unctuous feeling, a hardness of 2.5, d. 2.2—2.6, 
1.53-1.54 and m. p. 1750-1790°, and varies in color from green to milky white to 
reddish, though it approaches transparency in very thin scales. It is composed of al 


ternate layers of amorphous and cryst. kaolin, the latter being active with polarized 


light. Analysis shows the kaolin, including the milky white variety, to have the compn 
H sAbSiuOs9. At 250° for several hrs. it loses 1.40—-1.70°, H.O, the remainder being lib 
erated only at a high temp. The natural kaolin is probably an intimate mixt. of true 


kaolin and halloysite, the latter accounting for the amorphous component and for the 
loss of H.O at a low temp. Gis 


Chemistry and Physics 


The heat-insulating efficiencies of some diatomaceous earth products and slag wool. 
\. T. GREEN AND H. Epwarps. TJvrans, Ceram. Soc. (Eng.), 24[2, 3], 228-39(1924-25). 
There is a definite porosity (apparent sp. gr., consistency or packing density) for mats 


of the same constitution, which gives a max. insulating efficiency Pure diatomaceous 


CERAMIC ABSTRACTS oot 


earth packed so as to possess an apparent sp. gr. of 0.34 has a greater insulating effect 
than the same mat. loosely packed (apparent sp. gr. 0.08), and the same mat. in slab 
form possessing an apparent sp. gr. of 0.46. The greatest insulating efficiency of slag 
wool is obtained with a packing of 10 Ib. per cubic ft. (apparent sp. gr. 0.16) in low temp 
practice. F. § 
Refractory nature of common oxides. J. BRONN. Fewerfest., 1 [7], 67(1925 
Curves are given plotting the m. p. of the following binary compds. variedly propor 
tioned. Lime-alumina, lime-magnesia, magnesia-alumina, lime-iron oxide, kaolin 
magnesite, kaolin-chrome. F. A. W 
The screening problem. ANon. Brick and Clay Rec., 67 [5], 338(1925 Dis 
cussions by 4 well-known clay products manufacturers. The vibrating screen is grad 


ually replacing the stationary type. F. G. J 
Application of glass, enamels and glazes. I. Ep. ZscnimmMer. Ceram. Ind., 4 

[6], 448(1925).—How each science can learn something from the other. Jbid., II. 

Ep. ZSCHIMMER. Ceram. Ind., 5 [1], 34(1925 A plea that mixes be expressed on the 


basis of percentage compn. in all 3 industries. How you can choose a chem. formula for 
a glass, glaze or enamel. Jbid., III. Ep. Zscutmmer. Ceram. Ind., 5 {2}, 128(1925 
Raw mats. may be classified as (1) constant, (2) variable. For Pt. IV. See These A/ 


p. 333. F. G. J 
Rare minerals of ceramics and their uses. II. A. F.GREAVES-WALKER. Ceram 
Ind., 5 [1], 28(1925).—This article treats of diatomaceous earth (kieselguhr) and zir 
conium. Jbid., Tl. A. F. GREAVES-WALKER. Ceram. Ind., 5 [2], 126(1925).—This 
article treats of mica and pyrophyllite. F. G. J 
The relation of kaolinite to high temperatures. V. IskyuL. Potlery Gaz. and 
Glass Trade Rev., 50 [579], 1409(1925 Report of a paper read at the Russian All 


Unions Congress of the glass and ceram. indus. He attacked with 10°) caustic soda 


samples of kaolin fired to various temps. and generalizes on the results F. G. J 
Synthetic aluminum silicate. W. E1re.. Glastechnische Ber., 3 [4], 122(1925 
A review of the story of mullite F. G. J 


Origin of clay. R. SCHWARZ AND R. WALCKER. Z. anorg. Chem., 145, 304-10 
(1925); Jour. Soc. Chem. Ind., 44B, 711(1925 A new theory for the mat. formation 
of kaolin is based on the fact that when sols. of aluminum hydroxide and silicic acid ar 


mixed in water in the propn. AlbO;:6S5iO., there is pptd. a subs. AlOs, 25102, 2H»O 
which on keeping becomes similar to kaolin It is considered that feldspar first de 
composes into KOH, Al(OH); and SiO, aq., and that these products reunite to form 
kaolin H. H.S 
Lower oxides of high melting point. FriEpERICH AND L. SiTTic. Z. anors 
Chem., 145, 127-40(1925); Jour. Soc. Chem. Ind., 44B, 712(1925 The following 
19,0 


oxides were obtained by the reduction of higher oxides either by H or C: V2OQ, m. | 


V2.0, m. p. 1640 , NboO; m. p. 1780°, CesO; m. p. 1690°, 1230-1330° ; WeOs, MoQs., 


WO, (blue and brown, both m. p. 2280-2330 From and no lower 
oxides could be obtd., and the authors doubt whether TasO, and TasQOs exist 
a. 


The chemistry of solids. C.H. Descuw. J. Soc. Chem. Ind., 44, 907-13(1925 

The Presidential address to Section B (Chemistry) of the Brit. Assoc. Adv. Set 

H. H. S 
Potassium from mineral silicates. J. M. Dosprescu-CLtuy. Chem. Erde, 2, 
83-102(1925); Jour. Soc. Chem. Ind., 44B, 648-4(1925 The soly. in dilute HCl 
‘of the 4 minerals, biotite, phonolith, muscovite and orthoclase, is in the order named, 
and pot expts. on assimilation of potash by plants are in concordance with this order, 


the difference between biotite and orthoclase being very marked, On the other hand, 
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the soly. in water satd. with CO, did not agree with the pot expts. with regard to potash, 
though it did with regard to phosphoric acid. The more weathered the mineral, the 
more easily is the potash assimilated. H. H. S. 
Stability relations of the polymorphous system AlSiO;. F. NeuMANN. Z. 
anorg. Chem., 145, 193-238(1925); Jour. Soc. Chem. Ind., 44B, 711(1925).—Andalusite, 
disthene, sillimanite and mullite (62.89% AlOs, 37.11% SiO2) were investigated by spec. 
ht. detns. and the application of Nernst’s heat theorem. From abs. zero to 1487° 
sillimanite is the stable modification, while at higher temps. andalusite is stable. Dis- 
thene is totally unstable up to 1300° in the disthene-sillimanite system. Andalusite 
at 1200° is converted into mullite and amorphous silica. Disthene is similarly changed 
to 1400° but sillimanite appears to undergo no change on heating. H. H. S. 
Inexpensive method for determining lead. W.W. Scorr. Eng. Chem., 17, 
678(1925).—Dissolve the PbCrO, ppt., produced in the usual way, in HCl and NaCl 
mixt. and titrate the chromic acid with FeSO,, using diphenylamine as indicator. Not 
more than 10 cc. of 12 N HCl should be present in 150 cc. of soln. or the addn. of acetate 
is necessary to reduce the acidity. (. £3 
Electrical conductivity and coagulating power of acids and of bases. G. Rossi 
AND M. ANDREANELLI. Gazz. chim. ital., 55, 99—-103(1925).—Experience has shown that 
solns. of acids and bases having the same elec. condy. do not have the same coagulating 
power toward negative and positive colloids, resp. This property depends on many 
factors and cannot be expressed by so simple a law as that of Hardy. Perrin (J. chim, 
phys. 3, 50(1905)) modified this law thus: The coagulation of a negative hydrosol by 
means of various acids is brought about by means of solns. contg. the same no. of H 
ions and also, basic solns. that have the same coagulating power for a positive hydrosol 
contain the same no. of OH ions. These statements consider the phenomenon as purely 
elec. but if the phenomena of positive and negative adsorption described by R. that 
lead to neutralization of the particle and to coagulation (C. A., 18, 3510) are taken into 
account, P.’s statements are not adequate. Moreover the coagulating power of the 
same solns. of acids may become inverted in 2 different negative colloids, In fact a given 
soln. of HCl coagulates a soln. of As2S; more effectively than a soln. of HeSO, having the 
same sp. elec. condy. as that of the HCI, but the same H2SO, soln. has a greater coagu- 
lating power than the HCl soln. toward a colloidal soln. of Congo red. The latter ob- 
servations are just the reverse of what is to be expected in terms of P.’s generaliza- 
tions. 
Properties and origin of zeolites. O. WEIGEL. Sitzungsber. Ges. Beférder. Na- 
turwiss. Marburg, 1924, 73-101; Chem. Zentr., 1924, II, 2239.—In the formation of 
zeolites, where the silicate atoms have assumed a comparatively rigid lattice orienta- 
tion, the solvent in which the crystals form remains within the lattice meshes, without 
however, contributing to the lattice structure. Energy is lost through overcoming the 
internal pressure of the solvent and this energy aids in the erection of the lattice. The 
latter retains its rigidity under various conditions and the energy of the internal pressure 
is free and serves to bind foreign substances. The ready exchange of bases is explained 
by weakened bonds in the silicate lattice. The relation between temp., the vapor pres- 
sure of the surroundings and the amt. of adsorbed foreign mols. can be expressed by a 
modified van der Waals’ equation: n = n/b—[R(T—T,.)v?]/[(v—nb)(./—aa’)], the 
derivation of which is given in the original, m being the no. of adsorbed mols. on a sili- 
cate mol., R the gas const., T the abs. temp., 7; the temp. of the satn. pressure of the 
liquid phase of the foreign substance which itself is a temp. T in the medium surround- 
ing the crystal, a the van der Waals’ const. of the medium in which the zeolite forms at 
the temp. and pressure involved and ba const. The equation has within certain limits 
given results conforming well to the exptl. material available. (C. A.) 
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The direct determination of tervalent iron in acid-insoluble silicates. The accu- 
racy of the method for determining the valency of iron by attacking the silicate with 
hydrofluoric and sulphuric acids. O. Hack... Z. anal. Chem., 66,401-30(1925).—The 
common practice in the analysis of silicates is to det. the total Fe in one sample and in 
another sample the ferrous Fe after attack by HF and H2SO,. In many cases, it is 
better to det. the ferric Fe directly, rather than by difference, making use of the reaction 
with TiCl; and thiocyanate as indicator. In this paper the results of an exhaustive 
study of all the factors influencing the accuracy of such a method are described in detail. 
In the first expts. a 0.025 N TiCl; soln. was used and was prone to oxidation but with 0.1 
N TiC; in dil. HCl, the soln. was stable without changing its titer in 2 months, under 
an atm. of CO:.. During the treatment of material with HF and H.SO, under COs, 
there is always danger of oxidizing a little Fe but if care is taken this error should not 
correspond to more than about 2 mg. Fe.O;. Strong diln. should be avoided. The 
presence of HF interferes but the error is overcome to a large degree by adding a large 
excess of H;BO;. For 1 g. of rock powder, a little water, 7 cc. of HF and 10 cc. of 18 
N H2SO, are recommended. After heating 7 min. in CO, transfer the crucible with 
cover and all to a mixt. of 100 cc. 4% H;BO; soln., 50 cc. of water and 5 ce. of 3.3% 
KCNS soln. Titrate with acid TiCl; and at the end-point make sure that a drop of 
ferric soln. causes a permanent coloration with KCNS. (C. A.) 

Manufacture of boric acid in Tuscany. P. G. Contr. J. Soc. Chem, Ind., 44, 
343-5T (1925).—A description of present methods and of their historical development. 

(C. A.) 

Mechanism of the production of Solvay soda. I. CrocuinX. Bul. soc. chim. 
Romania, 7, 24-6(1925).—C. considers that the following are the reactions involved: 
CO. + NH; = NH:COOH; NH,:COOH + NaCl = NH:COONa + HCl; NH,COONa 
+ HCl + H.O = NaHCO; + NH,Cl. (Cc. AD 

The determination of the electrical penetrability of glasses and ceramic materials. 
M. PIRANI AND H. SCHONBORN. Z. tech. Physik, 6, 351-4(1925).—A method is de- 
scribed for the detn. of the temp. of elec. penetrability; a linear relationship exists be- 
tween this temp. and the elec. condy. (C. A.) 

Methods of investigation of the ceramic value of feldspars and pegmatites. H. 
Kosi. Sprechsaal, 57, 361-4, 374-5; Chem. Zentr., 1924, II, 1974.—Oru.nary analysis 
involving decompn. with concd. H.SO, is unsatisfactory. The method of Kallauner- 
Matejka (no reference) is superior. The sample is ignited at 750° and is then decompd. 
by dil. HCl. The feldspar content can be detd. only by chem. analysis and free SiO, 
in an approx. way by the cone m. p. method. More accurate results are possible by 
optical methods. (C. A.) 

The mineralogical phase rule. N. L. Bowen. J. Wash. Acad. Sci., 15, 280-4 
(1925).—A discussion of the mineralogical phase rule (cf. Goldschmidt, C. A., 5, 3750, 
3785) led to the summary ‘“‘that in all attempts to decide, on the basis of the no. of 
phases, whether equil. has been attained in a metamorphic rock it is essential to bear in 
mind the fundamental assumptions as to the no. of components.” (C. 4.) 

Silicates. W. Errev. Z. Elektrochem., 30, 364-70(1924).—A review of the work 
of other investigators on the systems Si0.—AlO;, MgO-SiO., CaO-SiO., CaO—Al,O;- 
SiO2, diopside—anorthite—albite, anorthite—forsterite-quartz, CaCO;- 
nepheline. A bomb furnace for the examn. of the equil. between carbonates and sili- 
cates under pressure is described and illustrated. c.. #2 

Electric charge of clay colloids. D. R. HoaGLanp anv W. C. Daynurr. Calif. 
Sta. Rept., 1923, 171.—A highly colloidal clay taken from the recently dried bed of Lake 
Rosamund yielded colloid which was charged negatively by an elec. current at all H- 
ion conens. between pa 2 and 12. The presence of cations decreased the intensity of 
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the charge. No evidence of an isoelec. point was obtained. See Ceram. Abs., 8 [7], 
904(1925 
The sedimentation of clay and other suspensions. R.E. LIESEGANG. Sprechsaal, 
56, 513-4(1923); Chem. Zentr., 1924, II, 597; cf. C. A., 18, 2256.—A description of certain 
phenomena connected with the sedimentation of finely divided BaSO, (blanc fixe). 
The latter usually settles and leaves a sharp boundary, 7. e., does not leave a superna- 
tant turbidity. But if the BaSO,is formed, not with a slight excess of sulphate, but with 
an excess of BaCl or with the addn. of glycerol or of gelatin, then a turbidity remains 
for a long time over the ppt. Moreover the height of the line of demarcation of the 


ppt is altered by these added substances. GL... A. 
An upper limit for the thickness of the adsorption layer on silica. D.C. Jones. 
J. Phys. Chem., 29, 369-75(1925).—Although nitrobenzene is stronyly adsorbed from 


kerosene soln. by SiOx, no change in concn. was observed on adding 4.65 g. of 120 
mesh SiO» glass to 3.376 g. of 3.459% soln. A Hilger interferometer capable of detecting 
a change in conen. of 0.00429 g. nitrobenzene in 100 g. soln. was employed. The upper 
limit for the thickness of the adsorbed layer of nitrobenzene, on the assumption that the 
d. is the same as that of the pure liquid in bulk and the mols. are cubical, is about 5 


mol (C. A.) 
Haveg, a construction material for chemical apparatus. J. K. Wirtn. Chem.- 

Ztg., 49, 658-4(1925 Haveg is composed of bakelite and fibrous asbestos very high 

in SiO». Its sp. gr. is 2.0; its resistance to compression is 800 kg. per sq. cm.; its re- 


istance to bending is 440 kg. per sq. cm.; it is highly resistant to sudden shock; round 

and sq. tanks up to 6 cu. m. capacity, filter-presses, etc., have been constructed, with Fe 
reinforcing when necessary; it resists sudden heating and cooling up to 130° (a special 
quality up to 200 the heat condy. of ordinary Haveg is not high, but a special compn 
serves well for evapg. vessels. It is practically unaffected by 25°, HCl, hot or cold, 
and resists the following reagents unusually well: strong and kot solns. of metallic 
salts, HS, bleach solns., Cl-H2O, S up to 130°, oxalic, lactic and citric acids and HCO- 
OH up to 40% and H.SO,; up to 50%, ale., petroleum, CCl, and aniline salts solns. 
but no aniline It is attacked by coned. HCOOH, HNOs;, CrOs, HF, the strong inorg. 
alkalis, pyridine and aniline (not its salts). (C. A.) 


The importance of colloid chemistry in mineralogy and geology. C. DoELTER 
Kolloid-Z., Spec. No., Apr. 1, 1925, 95-103.—A review which includes a discussion of 
|) transformation of colloid ppts. into cryst.; (2) distinction between colloid and cryst. 
minerals; (8) formation of colloid minerals in nature; (4) occurrence of colloidal minerals 
in sediments and (5) the color of colloidal minerals. (oe. B 


Rate of decomposition of solid substances. I. Rate of dissociation of magnesium 
carbonates. M. TZENTNERSHVER AND B. Bruzs. Z. physik. Chem., 115, 365-76 
1925); ef. C. A., 19, 2159.—By measuring the COs evolved, T. and B. measure the rate 
of decompn. of Mg. carbonates: MgCO,; at 395°; MgO.MgCoO; at 452, 460, 462 
3Mg0O.MgCoO; at 487 The reaction is always of the first order and the total process 
can be resolved in a series of consecutive steps. The reaction const. is an exponential 
function of the temp Ca 
General principles of ion effects on colloids. Lronar MicnakEuts. 2nd Colloid 
Symposium Monograph (Northwestern Univ.), 1924, 15 pp.(publ. 1925).—The addn 
of ions to a sol may produce two effects: (I) direct or electrostatic, due to its fixation 
which may be adsorption or chem. combination); (II) indirect, hydrophylic or lyotropic 
effect due to competition between micelles and dissolved ions for water. Under I three 
possibilities may lead to formation of an elec. double layer: (a) appositional adsorption, 
the ion most highly adsorbed detg. particle charge; (b) dissociation tendency in colloidal 


particles; (c) orientation of polar water mols. at indifferent surfaces. Silicic acid, 
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nucleic acids, resin acids (e. g., mastic), etc., are acidoids. They are insol., but tend to 
go into soln. and in absence of easily adsorbable ions (Ca, Al) form a layer of H ions 
which, after Gouy, need not be monomolecular, but may have diffusivity. M.’s early 
view that the surface potential in such cases is due to Cq* in the soln. was not experi- 
mentally confirmed. ‘Evidently the potential asymptotically approaches zero with 
increasing H-ion concen. This fact is strictly contrary to Nernst’s logarithmic law in 
metallic electrodes.’” The charge of a metallic H electrode results from the balance 
between 2 tendencies: the H tends to send H ions into the soln., the electrode remaining 
negatively charged, while H ions from the soln. tend to settle on the metal and charge it 
positively. ‘‘The abs. zero of charge is given approx. in a py equal to 4.5, calcg. from 
the abs. value of the calomel electrode.’’ Colloidal acidoids also tend to emit H ions 
and become —, but H ions of the soln. do not tend to settle on the solid particle and 
charge it +. Colloids like gelatin, casein, etc., may be charged + or —, and have 
isoelec. points at definite characteristic py, depending on the balance between the 
tendencies: R.NH, + H* = RNH;*, and R.COOH = R.COO- + H*. They act 
like amphoteric electrolytes, and may be called ampholytoids. A third group of col 
loids form double layers without active participation of the colloidal phase, e. g., cel- 
lulose, paper, collodion, agar, parchment paper, gas bubbles, in aq. and sometimes even 
in non-aq. solns. Though generally negatively charged in water, Coehn’s law does not 
hold. While Al salts easily give a + charge to glass, kaolin, mastic, etc., they at most 
reduce the charge of the third group to zero. As J. Loeb showed, it took quadrivalent 
Th to make collodion positive. A purely formal explanation of the ionic double layer 
is that indifferent substances adsorb — ions better than + ions; this “‘does not involve 
the supposition that the adsorbent actively participates in adsorption; the real cause 
of this phenomenon is somewhat problematic.”’ As a working hypothesis M. supposes 
that OH ions have a greater capillary activity than H ions, so that any aq. interface will 
be charged — against the mass of water, unless the body touched has forces which disturb 
the distribution spontaneously aimed at. Orientation of H.O mols. at the interface 
might account for the charge, Loeb having found a negative potential of about 7 milli 
volts with indifferent substances like collodion, graphite and Au. Flocculation by 
electrolytes usually involves adsorption, but this is not so for acids. Thus HCl in great 
diln. coagulates mastic sol by suppressing the tendency of the mastic to emit H ions, 
thus destroying the double layer, without being adsorbed. In most other cases ex 
change adsorption occurs, the “‘original ions’’ being replaced by other, as per the laws 
of Hardy and of Schultze. The Donnan equil. formulas ‘“‘may be applied for a limited 
case of dissociation tendency, namely, for colloidal micellae rich in water.”’ Agar, 
which is always electronegative and shows no isoelec. point, swells most in pure water 
All electrolytes up to about 0.01—0.1 N concen. reduce swelling, only the valence number 
of the cation being in evidence. The H-ion is exceptional, its effect exceeding that of 
tervalent ions. In higher conens. the /yotropic or Hofmeister series becomes more and 
more manifest. A colloidal jelly Konyaku (obtained from Amorphophallus Konyaku 
is entirely without elec. charge, except in presence of many OH ions; and though no 
ions show any electrostatic effect, in higher concns. (about V), ‘‘the effect of different 
electrolytes on the swelling is quite enormous, and does not depend on the valence no 
or sign of the charge, but follows the Hofmeister series.’’ Li causes enormous shrink 
ing, while Na and K have a very small effect. ce 
PATENTS 

Manufacturing red lead. Henry Hocxinc. U. S. 1,556,820, Oct. 13, 1925 
The process of making red lead which comprises enclosing lead containing mat. in a 
pressure tight vessel, simultaneously enclosing in the said vessel rolling bodies made of 
mat. the melting point of which is considerably higher than that of lead, maintaining 
within the said vessel a raised pressure by means of an oxidizing gas under pressure and 
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rotating the said vessel while the charge therein is being heated to a temp. above the 
melting point of lead. 

Production of alkali-silicate solution. LAURENCE W1LLIAM Copp. §S. 1,557,- 
491, Oct. 13, 1925. The process of making alkali silicates of high ratio of silica to soda 
solutions which comprises subjecting an alkali silicate solution to limited electrolysis 
without substantial separation of silica until a solution is obtained in which the ratio of 
silica to soda is less than fifteen to one. 

Preparation of chemically pure salts of alumina. ANon. Fr. Pat. 574,983, Oil 
and Color Trades Jour., 68, 912 (1925). Bauxite, clay, or similar mineral subs. are dis- 
sociated with sulphuric acid, then dissolved in water and the soln. satd. with hydrogen 
chloride. This ppts. aluminium chloride, which is practically free from iron and is 


General 


Bureau of Standards investigations of pottery, heavy clay products, glass and 
enamels. ANON. The Ceramist, 6 [5], 621-61(1925).—A digest of the work of the B. 
of S. in the ceram. indus. during the past year. The following investigations are dis- 
cussed and the information so far obtained from them given in compact form. I. 
Pottery and fine ceram. (1) Study of commercial feldspars of the whiteware indus. 
(2) The principles of controlling clay suspensions. (3) Increasing the resist. of glaze 
on semi-vitreous ware to crazing. (4) The correlation of lab. tests of vitreous table- 
ware with life in actual service. II. Glass and enamels. (1) A study of the factors 
affecting the detn. of viscosity of commercial glasses at working temps. (2) The reln. 
of the compn. of glass and its phys. properties. (3) The reln. of the compn. and method 
of manuf. of cast iron to its enameling properties. (4) Vitreous enamels for sheet iron 
and steel. (5) Principles underlying the properties of enamel suspensions. IV. Re- 
fractories. (1) The properties of commercial refrac. of the plastic clay type. (2) 
The properties of fire clay when used as a mortar. (3) Factors controlling the life of 
tank block in service. V. Heavy clay products. (1) Sagger clays, their chem. and 


phys. properties. (2) The strength of hollow bldg. tile and its possibilities in floor and 
wall construction. (3) Factors controlling the drying of clays. (4) The mechanics 
involved in the efficiency of extrusion machines. VI. Laboratory methods and plant 


machinery. (1) Glaze compn. and its effect on resistance to cutlery marking. (2) 


Novel app. for testing transverse strength of clay lab. specimens. (3) An elec. fur. 
especially adapted to the detn. of softening points. VII. Specifications. (1) Master 
specif. for vitreous chinaware. (2) Proposed master specif. for fire clay. (3) Proposed 
master specif. for fire clay brick. (4) Proposed master specif. for plastic fire clay 
refrac. (5) Work of the standards committee of the AMERICAN CERAMIC SOCIETY. 
VIII. Fellowships. Investigations of pyrometric cones. A. B. R. W. 
The clay, clay products and kindred mineral industry of New Jersey. M. W. 
TWICHELL. The Ceramist, 6 [3], 505-11(1925).—Excerpts of interest to ceramists 
from a pamphlet ‘‘The Mineral Industry of New Jersey for 1923” issued by the State 
Dept. of Conservation and Development. A. E. R. W. 
The extent of the ceramic industry. CHARLES F. Binns. The Ceramist, 6 [3], 
525-34(1925).—A historical discussion of the origin and development of pottery in- 
dustries. A. E. R. W. 
Ohio manufacturers boost ceramic education. ANon. Ceram. Ind., 4 [6], 445 
(1925).—An account of addresses delivered at the joint meeting of the Trades, Tech- 
nique, and Management Forum of the U. S. Potters’ Association and the Ohio Ceramic 
Industries Association, May 22, 1925. Pc 
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Spend $1725 and save $8000. Anon. Ceram. Ind., 4 [6], 446(1925).—A compari- 


son of costs of tractors against wheelbarrows. 
Raw mats.—their properties and uses. A. F. GREAVES-WALKER. Ceram. Ind., 
4 [6], 447(1925).—This article treats of bentonite and andalusite. a Se 


Ten thousand tons of china clay by osmosis. ANON. Ceram. Ind., 4 [6|, 464 
(1925).—An account of clay washing plant. No details of the osmosis machines are 


given. 
What kind of clay drill shall I use? ANon. Brick and Clay Rec., 66 [12], 911 
(1925).—Describes the important points of the different types of drills. F. G. J. 


Study of clay drying. ANon. Bur. Standards, Tech. News Buil., 101, Sept. 
(1925).—Tests were made with differential thermocouples at differential dry and plastic 
depths in dry and plastic cubes of clay while subjecting to drying conditions. The 
plastic cubes cracked badly. Max. temp. differences 8°C and 2°C in different tests. 


F. G. J. 
The clay industry of California. Rospert Linton. Brick and Clay Rec., 67 
[3], 193(1925). F. G. J. 


The weathering of clays. W. J. Rees. Pottery Gaz. and Glass Trade Rev., 50 
[579], 1395(1925).—An address at the Clay Convention. Weathering classed as phys., 


chem. and organic. F. G. J. 
Glues and cements for pottery, glass, etc. ANon. Pottery Gaz. and Glass Trades 
Rev., 50 [579], 1422(1925).—Recipes. &. J. 


Ceramic school. E. L. Cuicanor. IJndus. Canada, 26, 52(1925).—First ceramic 
school in Empire. The clay resources of Canada justified to Saskatchewan the estab- 
lishment of a training school for men to develop the clay products industry of the 
Province. This school, under direction of W. G. Worcester, was established nearly 
four years ago; broadly it follows the lines of the ceramic courses at the universities of 
Ohio and Illinois. The school is well equipped; and further, great hopes are entertained 
from the use of a new design of kiln to utilize the Sask. lignite coals, the only domestic 
fuel in the province. O. P. R. O. 

Rapid production of vitrified clay ware by combined effect of heat and pressure. 
A. J. Date. Jour. Soc. Chem. Ind., 44B, 717(1925).—Abstracted in Ceram. Abs., 4 


[11], 308(1925). H.H.S. 
A visit to the osmosis plant at Carlsbad. S.R.Hinp. Trans. Ceram. Soc. (Eng.), 
24, 73-85(1924-25).—Abstracted, Ceram. Abs., 4 [6], 177(1925). H. F. S. 


High tribute to Charles Fergus Binns. Anon. The Clay Worker, 83 [7], 617 
(1925).—At the commencement exercises at Alfred Univ., Professor Binns was invested 
with the Hood of Honor, made a Doctor of Science, and presented with a Testimonial 


of Appreciation by the AMERICAN CERAMIC SOCIETY. 
Extent of the ceramic field. C.F. Binns. The Clay Worker, 83 [7], 617(1925).— 
Doctor’s oration, covering the history of pottery. F. G. J. 
PATENTS 


Filtering material and process of preparing the same. Davin T. Day. U. S. 
1,555,639, Sept. 29, 1925. The process of preparing a filtering compd. from a porous 
spent shale of a siliceous nature, heating the shale with a strong caustic soda solution 
whereby the caustic soda enters the pores of the shale and forms sodium silicate with 
the silica in the pores, adding sulphuric acid to set free silicic acid in the pores, washing 
the shale with water until free from sodium sulphate, and heating the washed shale to a 

‘low red heat until dry. 

Process for preparing a filtering material. Davin T. Day. U. S. 1,555,640, 
Sept. 29, 1925. A process for preparing a filtering mat. comprising heating a mixture 
of shale and alkali and grinding the resulting product. 
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ey Process for separating calcined colemanite from clay and other im- 
I jib purities. Henry D. Hetimers. U. S. 1,556,110, Oct. 6, 1925. The 


/y } process for separating calcined colemanite from clay and other impurities 
| A 

centrifugal force in baffling the lighter particles dropping naturally 


{/ which consists in discharging the material to be treated peripherally by 


<j 4 within a limited central area and collecting the particles in a receiving 


vessel and in drawing certain of the heavier particles dropping outside of 
the receiving vessel into a second vessel by suction 

Material for resisting oxidation at high temperatures. RupoLPH F. FLINTER 
MANN U. S. 1,556,776, Oct. 13, 1925 An alloy for resisting oxidation at high tem 
peratures containing nickel or cobalt in an amount greater than 20° and less than 60% 


silicon in an amount greater than 3°) and less than 9°% and the balance principally of 


iron 
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Agitating, Stirring, and Kneading Mach., B (7) 
199. 


Air compressing app. for oil burning, types and 
their applications, A (4) 111. 
conditioning and distributing app., P (11) 315. 
excess, and the extra cost of fuel, chart, and 
calens. for detg., A (4) 112 
preheater, suction, using products of combus- 
tion, A (11) 316 
separator; pneumatic sizer, P (2) 44. 
supersaturating, app. for cleaning, humidify- 
ing and, P (11) 316. 
Alabama, graphite deposits of 
22 
Albite—anorthite—diopside system, A (12) 359. 
Alite in Port. cement clinker, constitution of, A 
(6) 155. 
probable compns. deduced from chem. anal., 
A (8) 214 
Alkali chromates, from Cr ore, alkali carbonate, 
and lime, P (7) 205. 
halides titration with dyestuff indicators, A 
(1) 25. 
metal fluoride-aluminum fluoride double 
compds. practically free from iron, produc- 
tion of, P (2) 48. 
Alkali-silicate BA prepn. by limited electrolysis, 
P (12) 362. 
Allophane, htg. behavior of, loss of water at differ- 
ent temps., A (10) 288. 
Allotropy of glass, from a consideration of the 
viscesity-temp. relationship, A (6) 157. 
of sesquioxides of iron, chromium and alu 
minum, A (8) 231. 
Alloy, oxidation resisting, of Ni or Co, Fe and Si 
P (12) 364. 
Alloys, aluminum-silicon, new, A (2) 47. 
Textbook of Metallography, Chemistry, and 
Physics of the Metals and Thrir Alloys, 
B (6) 177. 
AIN, m. p. of, A (3) 78. 
AlOs, allotropy of Fe2O3, CreO; and, A (8) 231. 
artificial ruby and sapphire made from, A 
(5) 151. 
CaO—-CaSO,4, ternary 


Ashland, A (8) 


system, A (8) 214 


Al:O;.cryolite system, solid solns. in, A (10) 


Alot s.NaO, m. p. of, A (3) 78. 
AleSiOs, 


stability relations of the polymorphous 
system, andalusite, disthene (cyanite), 
sillimanite, mullite, from sp. heat detns., 
A (12) 358. 


Alumina, alkali and dicalcium silicate from clays, 


prepn. of, P (1) 28. 


and aluminum chloride, manuf. from clay, 


bauxite, etc., by HCl soln., P (5) 149. 
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and other compds. for glass manuf., prepn. 
from aluminum silicates as clays, shales 
coal refuse, feldspar, etc., P (1) 12. 

and sodium alizarate, adsorption complex 
due to mixing, A (3) 8&9. 

cements manuf. with addition of CaF:2, A (1) 


constitution and evoln. of ppts. of, as detd. 
by the magnetic susceptibilities of a num- 
ber of prepns., A (3) 92 
elec. fused, refrac. pots made in a mold by 
rotating and fusing at the same time 
powd. ZrOz, MgO or, A (6) 166. 
from china clay, by fusing clay, lime, scrap 
iron, and reducing agent in the elec. fur., 
A (11) 319. 
from clay and other aluminum silicates, 
of, P (2) 
and other mats., production of, A (1) 25. 
extraction by the alk. and acid processes, 
efficiency of, A (7) 202. 
methods of recovery in Ger. by the acid 
and alkali processes, A (1) 26. 
glass, desirable properties induced by addi- 
tion of, A (4) 100. 
effect on melting rate, chem. resist., and 
working range, A (7) 185. 
soda-alumina-silica glasses, effect on the 
phys. properties, annealing temp., coeff 
of expansion, d., by substituting for 
silica by, A (1) 5, A (3) 63. 
effect on viscosity, A (8) 215. 
influence on chem. properties of silicate slags 
in contact with a metal bath at high temps. 
Si equil., A (5) 147. 
lime, binary system, A (12) 357. 
lime—silica system, A (12) 359 
magnesia, binary system, A (12) 357 
salts, prepn. of chemically pure, P (12) 362 
silica minerals in glass house pots and tank 
blocks, mullite the only high temp. compd. 
developed in, A (3) 64 
silica, system, A (12) 359 
substituted in glass 6SiO2,2Na2O, viscosity 
changes up to 1400°C due to, A (1) 5,A 
(3) 63. 
X-ray invest. of china clay, natural sillimanite 
and, A (10) 288. 
Aluminate, sodium, prepn. from blast fur. slag of, 
P (3) 93 
Aluminates, calcium, hydration of high, A (11 


prepn. 


1 


Aluminous abrasive mat., P (5) 122 
abrasive mat. and method of making same, P 
(4) 98. 
cements, FeO in, effect on time of set and 
strength of mortars of, A (9) 242 
French specif. for, A (5) 124. 
process of using ordinary 
layers of, P (12) 330. 
properties of, A (8) 211. 
tests for time of set, tensile and com- 
pressive strengths of mortars of, A (9) 


cement with 


filter plates, properties of, A (4) 109. 
refracs. for coke oven construction, compari 
son with other mats., A (1) 17 

manuf., properties and tests, A (5) 134. 
Aluminum-alkali double fluorides technically 
free from iron, production of, P (1) 27. 
Aluminum chloride from aluminum ore, P (10) 
294. 
chloride, process of making from Al mats 
with chlorine and activated carbon, P 
(9) 261. 
compds., process of mfg. by 
method, P (5) 149 
fluoride-alkali metal fluoride double compds, 
practically free from iron, production of, 
P (2) 48. 
fluoride, quick-setting lime contg., P (11) 299 
gravimetric detn. of, and its sepn. from Mn 
by “‘infusible white pptg.,’” (CIHgNHe 
A (9) 260. 
hydroxide from clays, prepn. of, P (7) 205. 


distillation 


Alundum refracs., 


Anhydrite, 


Annealing and re-annealing of glass, 


Anorthite—diopside—albite 


Asphalt filler for wire-cut brick roads, 
Atmosphere, oxidizing and reducing, influence of 


Atomic vol. and 


Australia, alunite deposit in N. S. Wales, A (5 


383 


method of production from minerals, P 


oxide abrasives, efficiency as a function of the 
flexibility of sheets of cloth contg., A (1) 


salts, indicator for titrating, A ) 26. 
“ate minerals, a tabulation of, (9) 261 

sate, synthetic, review of story , A (12) 

357. 

-silicon alloys, new, A (2) 47. 

sulphate manuf. by treating potash-alum, P 
(7) 205. 

manuf., properties and tests, 
A (5) 134. 

thermal anal. of, for neutral substance in 
comparison subs., A (10) 279. 


Alunite in New South Wales, deposit of, A (5) 


45. 


Ancient earthenware of Chaco Canyon, New Mex 


ico, description of, A (11) 324. 


Andalusite mining in Calif., A (10) 287. 


properties and uses of, A (12) 363 

stability of, from sp. ht. detns., A (12) 358 

revivifying by means of numerous 
reagents to gypsum, A (6) 154. 

setting of, theories, and effect of 
A (8) 213. 


catalysts 


equations 
showing relationship between strains of 
different type, A (6) 157. 
fur. and leer, P (6) 164. 
utilizing the ht. stored in the annealed 
articles in a non-oxidizing atm P 
(4) 99. 
with fire-box overlying leer chamber, with 
tunnel flues extending beneath leer 
chamber, and other flues, P (4) 102 
glass by rapid htg., maintaining at max. temp 
and rapid cooling, P (8) 217 
technique of, A (11) 303 
glassware, principles and practice of, A (4 
100, 
leer for glassware, P (6) 163 
for glassware with special receptacles and 
containers, P (6) 163 
system, A (12) 359 


forsterite—quartz, system, A (12) 359 


Anthophyllite mineralization at Blue Hill, Me 


A (4) 114 


Antimony, copper, lead, and tin, electrolytic sepn 


of, A (5) 148 
deposit in Bolivia, A (11) 318 


oxide, effect on color development of copper 
metal, oxides and salts in glasses, A 
(3) 66. 


in cerium glass, up to 16%, P (9) 249. 
in crown glass, 1—-20°, P (9) 249 
production in China for 1924, A (10) 287 


Antislip floor contg. grains of abrasive, P (5) 122 


mat. of fused alumina particles imbedded in 
cement, P (8) 210 


Apparatus for making plastic shapes, P (4) 111 
Arsenate of 


calcium, 
(1) 27. 


of lead, process of making, P (5) 148 


method of producing, P 


Arsenious acid as an opacifier for cover-coat frit 


enamels, A (3) 59 


oxide, effect on color development of copper 
metal, oxides and salts in glasses, A (3 
66. 


Asbestos and cement tiles, drying by means of 


plaster of Paris slabs, P (3) 59 

blue, comparison of ht. insulating and other 
properties of white and, A (11) 323 

A (2) 40 


2, Oe, air, SOe, COe, H on refrac. mat 
contg. varying quantities of Fe2O;, A (11 
309 
Young's modulus of chem 
compds., the relation between, A (3) 91 

weights, 1925, table for the chem. elements 
issued by the International Union of Pure 
and Applied Chemistry, A (4) 115 


45. 


im” 
299 
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bauxite deposits in, A (1) 288. 

bauxite deposits in N. S. Wales, A (5) 145. 

cement manuf. in Tasmania, use of shale oil 
and gas for fuel, A (2) 33. 

clays in the manuf. of white pottery wares, 
methods for washing and neutralizing the 
creamy color of, A (4) 

dolomite deposit in Tasmania, A (9) 252. 

feldspar deposit in Victoria,.A (2) 43. 

glass manuf,, a progressive enterprise, A (2) 
$6, 

magnesite deposit in Tasmania, A (9) 252. 

Port. cement indus., status of, A (11) 298. 

pyrometer, optical radiation, A (8) 224. 

silica in N. S. Wales suitable for silica brick, 
A (8) 221. 

Austria, glass industry of 1923, A (2) 36. 

porcelain manuf., revival in Vienna, A (11) 

230 


Bakelite, Haveg, construction mat., of bakelite 
and fibrous asbestos for chem. app., A 
(12 360 
Ball mill and tube mill linings of silica, silex and 
metal, discussion of, A (3) 83. 
grinding, supplemental theory concerning 
relationship between size of pebble and 


size of resulting ground particles, A (3) 
S4. 
Ball mills and pebble mills, main Ay tcc 
ing design and opern. of, (3) 83. 
Barium carbonate in glass, he of PbO and, 
(6) 156. 
ferrites, prepn. —_ properties of, A (1) 2. 
in glass, action of, (8) 215. 
sulphate, eae of, A (12) 360. 
Basalt, abrasion tests on basic glass, natural 


paving stone, 
A (7) 184. 
as a source of leucite for potash recovery, A 
(7) 200, A (7) 204. 
Base Exchange in Soils, B (10) 294. 


stoneware tile and natural, 


exchange silicate and process of prepg. same 
from sodium silicate and aluminum sul- 
phate on carrier particles, P (4) 118. 


Basic glasses,’’ sources, properties, and applica- 
tion for paving purposes of, A (10) 271. 
synthetic, phys., and mech. properties, micro- 
scopic examn. of crystal formation, abra- 
sion tests, and elec. properties as insu- 
lators, A (7) 184 
tasic slag, constitution of, in terms of mixts. 
of compds., A (6) 154. 
Bathtub mold, P (6) 170. 
Bauxite, alumina manuf. 
P (5) 149, 
aluminum-chloride manuf, from, by dehy- 
drating at low temp. and catalytically 
depositing carbon in its pores, P (9) 240. 
and Aluminium, B (9) 258. 
market predictions for 1924, A (4) 105. 
associated with siderite in Mississippi, geo- 
logic relations of, A (5) 145. 
brick, quenching tests for temp. — sen- 
sibility on other, and, A (7) 195 
dehydrated and heated to deposit c: ntehyticaliy 
C in its pores, P (12) 329. 
deposits and aluminous laterite in India, A 
(12) 356. 
deposits in Greece, A (12) 355. 
deposits of Australia, A (10) 288. 
deposits of Brit. Guiana, A (9) 258 
for coke oven construction, comparison with 
other mats., A (1) 17. 
htg. behavior of, loss of water at different 
temps., A (10) 288. 
indus. in France, rapid development due to 
growth of aluminous cement industry 
and use of Al metal in elec. equipment, 
A (9) 242. 
in N. S. Wales, deposits of, A (5) 145. 
in northeastern Miss., chem. anal. compared 
with those of Ga., Ala., Tenn., and Ark., 
A (7) 201. 
its indus. importance 
tions, A (10) 288. 


from, by HCl soln., 


and its new applica- 
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mining in British Guiana, 
Belgium, glass works at Zeebrugge, 


A (9) 240. 
A (11) 302 


glassware, lab., chem., and thermal resist. 
of Boromica, A (10) 270. 
Bending roller for drawing sheet glass with 


differential peripheral speeds, P (5) 131. 
rolls, for continuous sheet glass drawing app., 
having smaller diam. at center than 
at ends, P (5) 131. 
for continuous sheet glass drawing machs., 
app. for changing, P (5) 130. 
Bentonite and its uses, A (4) 114. 
as a one-dimensional colloid, A (9) 260. 
deposits in Can. and U. 5. A., description of, A 
(7) 201. 


for increasing plasticity of ceram. mats., P 
(6) 168. 

for treating textile and paper mats., P (8) 
234. 


its occurrences, properties, and uses of Cana 
dian, A (4) 113. 
occurrence, chem. anal., 
properties of, A (7) 201 
properties and uses of, A 12) 363. 
Bernitz blocks for re fractories in water-gas gen 
erators, A (10) 281 
Beryl as a constituent of porcelain, A (2) 43. 
Binding agent, hydraulic, A (5) 126. 
Binns, Charles F—A man and a 
Eulogy, A (8) 233. 
high tribute to, A (12) 363. 
Bitumen, thermal condy. of, A (2) 50. 
Black pigment for pottery, of cobalt oxide, ferro- 
vanadium and quartz, P (10) 267. 
Blasting with liquid air for large masses, A (3) 
9 


phys., and plastic 


ceramist. 


Bleaching kaolin with a soln. of sulphurous acid 

in presence of a metal as zinc, P (9) 262 

bldg., with longitudinal upstanding ribs, 

> (9) 251. 

cutter, P (12) 343. 
flux, lack of standardized sizes for use in smel 
ters, A (12 3. 
gypsum partition tile, stand., 
methods of testing, A.S.T.M. 
330. 
hollow building-wall construction, P (12) 343. 
bldg., and system of wall construction, 
P (9) 251. 
with angular parallel walls connecting two 
sections, P (9) 250 

Blocks, abrading belt for dressing clay, app. with, 

P (12) 347. 

for glass tanks making window glass, 
and types, A (5) 128. 

glass tank, refractoriness, insoly., low porosity 
and mech. requirements of, A (11) 303 

ht. insulating, of diatomaceous earth, clay, 
plaster of Paris, sodium silicate and org. 
mats., P (10) 282 

hollow, die for forming, P (1) 15. 

tank, description of mfg Be firing at Ohio 
Valley Clay Co., A 216. 

Blue, margarine, compn. of, A (5) 151. 

Thenard’s, CaO.AleOs, A (5) 151. 

Blunging Mach. fon. Stirring and Knead 

ing Mach., B (7) 199 

internal combustion, oil and air burned 

directly in boiler in the water, A (6) 178 

settings, testing of fire clay brick with special 
ref. to their use in coal-fired, B (6) 178 
A (11) 311. 

Bolivia. Antimony deposit, A (11) 318. 

Bonding high temp. refracs., A (3) 77. 

Bonus system boosts production in enameling 
plant, A (8) 214. 

Books, scien. A catalogue of British scien. and 
technical books, covering every branch of 
science and technology, carefully classified 
and indexed, B (9) 261. 

Borate, lead, glass, and enamel, 
255 

penta.-, 
292 


Block, 


specif. and 
1925, A (12 


sizes 


Boiler, 


low m. p., P (9) 
a new type of alkali borate, A (10) 


Borates, lead, probable compn. of, A (11) 322. 


Borax glass, coloring due to colloidal free metal 
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of Au, Ag, a Pt when their salts are 
fused in, A (1) 
glass, coloring ya ‘to metallic metaborates 
of Co, Ni, and Cu when their salts are 
fused in, A (1) 7. 
ores, colemanite as the source of, A (4) 114. 
Boric acid as a constituent of lab. glass, prop- 
erties induced by, A (11) 302. 
in chem.-resisting glass, effect on prop- 
erties, A (11) 302. 
in Tuscany, Italy, manuf. of, A (12) 359. 
oxide in chem. glass, influence and limitations 
of, A (12) 334 
oxide substituted in soda-silica glass, viscosity 
changes due to, A (1) 5. 
Boromica lab. gineses. chem., mech., and thermal 
resist. of Belgian, A (7) 190; A (10) 270. 
Boron, critical studies on methods of anal. of, 
A (3) 89. 
Bottles, blown, defects and remedies for the 
Owens mach., A (3) 68. 
molding, by blowing a blank with neck and 
head thereon and forming enlarged por- 
tion at opposite end, P (12) 336. 
or vials, mach. for making, P (6) 160. 
perfume, desirability of artistic effects in, A 
(11) 303. 
Brick and cement wares, removal of white ex- 
cretions, P (4) 105. 
and tile making at Durban, South Africa, A 
(3) 72. 
blast fur. slag, method and equipment for 
mfg., A (11) .307. 
bldg. with longitudinal recess, P (9) 250. 
in North Ger. and Denmark, description of, 
A (7) 194. 
burning by means of lignite, data concerning, 
) 21. 
with city gas, A (2) 40. 
clay, chem. constitution of, from study 
of levigated fractions, A (11) 322. 
handling by gasoline or elec. shovel, A 
(1) 19. 
mining in Eng., methods of, A (9) 261. 
coloring, during cooling, by means of passing 
in contact gasified atmosphere (flue gases), 
P (5) 133. 
colors, methods for obtaining a better red, 
A (12) 341 
common, plant using waste heat driers and 
lime instead of grog, A (12) 341 
cutter, P (12) 343. 
design, fund. principles of, as propn., bond and 
size, A (5) 132. 
drying between 15°C and 250°C, temp. 
gradients obtained by different rates of 
htg., and detn. of safe rate of drying for 
several green brick, A (12) 345. 
dry-press, — content pressing 
and firing of, A (6) 164. 
efflorescence on, causes due to NasSO., Naz- 
COs; and CaSO,, and remedies, A (9) 250. 
enameling, method and app. for tile and, P 
(6) 170 
face, manufacturers sponsoring the “Boost 
your town-trade at home’’ movement, 
A (12) 341 
plant of the Alliance Brick Co., Darling- 
ton, Pa., A (12) 342. 
sanding mach., P (7) 196. 
facing mach. for tile and, P (6) 165. 
fire, automatic mach. and equipment for 
plant making, A (10) 279. 
corrosion due to blast-fur. and open-hearth 
slags, effect of free FeO, MnO, viscosity 
and free SiOz, A (6) 166. 
fire clay, for coal-fired boiler settings, causes 
of failure and long life of, A (6) 180; A 
(11) 311. 
relation between slumping at high temps. 
under load and the content of, A (5) 
134. 
resist. to temp. changes of, due to amt., 
size of grain and cryst. form of the 
SiOz present, A (12) 345. 


tests as endurance, rehtg., quenching, 
softening point, load test, absorption, 
petrographic examn., chem. anal., and 
erosion test, A (6) 179; A (11) 311. 
with special ref. to their use in coal-fired 
boiler settings, testing of, B (6) 178 
A (11) 311. 
fire, ht. absorption rate of silica, magnesite, 
carborundum, clay. and Sil-O-Cel brick for 
regenerators, A (2) 41. 
firing in rectangular down-draft kiln with 
flat crown, description and advantages 
of, A (3) 85, 
in tunnel kilns, comparison of efficiency 
with other types of kilns, A (12) 341. 
use of draw trials for regulating water- 
smoking, oxidation and finishing peri- 
ods, A (5) 131 
with city gas as compared with other 
fuels, A (1) 22. 
with indus. gas as compared with coal and 
wood, cost data for, A (3) 72. 
glazing in a column by a battery of spray 
guns, A (12) 341. 
hacking app., automatic, P (11) 308. 
handling yand transporting, app. for, P (9) 
25 


device, for plastic, P (1) 16. 
equipment at Bradford Brick and Tile Co., 
A (7) 3. 
heat. condy. of, relation between hard firing, 
sp. gr., porosity and, A (5) 134. 
insulating, diatomaceous earth with (1) 
cork and sawdust, (2) sawdust and clay, 
heat condy. of, A (5) 134. 
hollow, method and app. for making from a 
holiow column, P (1) 15. 
in building codes, new ‘“‘Recommended 
Minimum Requirements for Masonry 
Wall Construction,” U. S. Dept. of 
Commerce, A (12) 342. 
industry, elec. power applications in, A (8) 
224. 


in Germ: any at the present time, A (9) 249. 
in Wales and England, A (9) 252 
kiln and drier, combined tunnel, P (3) 86. 
construction, P (7) 199. 
down-draft, with floor divided by narrow 
elongated outlet ports, P (9) 257. 
Hoffmann continuous, advantages of the 
new method of constructing, A (10) 
285. 
Lengsholz improved. description of, A 
1) 22. 
labor cost for producing soft mud, stiff and 
dry-press, A (5) 132. 
laying mach. for construction work, descrip- 
tion of, A (12) 342. 
light, made of pumice, clay, sawdust, and an 
aqueous soln. of resin soap with sodium 
silicate, P (10) 277. 
of peat, CaO, and gypsum, made under 
press., P (5) 133. 
linings for iron and steel fur. ladles, A (3) 


mach., P (5) 142. 
and method of making, P (5) 133. 
with a plurality of ee for shaping, 
feeding, compressing, P (6) 165. 
with driving mech. completely inclosed, 
new German, A (3) 73. 
made of refrac. clay, ferruginous clay, and iron 
powder, P (10) 277. 
making and the use of brick in Sweden, A 
(12) 340. 
at Washington, D. C., descriptions of 
plants, A (5) 131. 
at West Point, Ky., description of process 
of, A (3) 73. 
in Sweden; types of clays, methods of 
working, ‘eens and using, and sizes, 
A (7) 193 
manganese ang manuf. of, A (3) 71. 
manuf, in Chicago, Iil., A (5) 132. 
saving fuel by use of continuous tunnel 


kilns, A (12) 340. 
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metal pallet for tile and, P (4) 105, 
milling of, A (11) 312. 
mold hz andling mechanism with conveyor sys 
tem, P (5 
multiple, P (2) 41 


molding mach. for soft mud brick, P (6) 165. 


paving, recommending 2'/2” depth in piace 
of 3” for av. traffic, A (4) 105, 
permeability to water of, method for testing, 
(5) 23 
pillars, load tests on, A (1) 14. 


plant econ. due to utilization of waste ht 
for driers, for wate rsmoking, and for 
partial htg., A (5) 132 
labor saving devices, A ( 12) 341 
of the Birmingham Clay Products Co., 
Sibleyville, Ala., description of, A (3 


72. 
of the Darlington Clay Products Co 
Pa., description of, A (3) 7 
operg., in groups, A (7) 193 
plates and other molded parts, made from di 
atomaceous earth, peat, sawdust, lime, 
loam, and hydraulic cements, P (4) 105. 
refrac., P (11) 312 
sand-lime, description of 
Brick Co., Grand Rapids, 
74. 
effect of increasing ©, of sand finer than 
100-mesh on tensile, transverse, com- 
pressive strength, and absorption, A (3 
7 
scumming or whitewash in, 
vention of, A (5) 132. 
-setting app., P (12) 343. 
app. for transporting and, P (9) 251. 
shading, the problem of, A (12) 341. 


plant of Grande 
Mich., A (3) 


causes and pre 


silica-lime, contg. blast fur. slag, lime, and 
highly siliceous mat., P (12) 342 
silica. See Silica brick 


-stack lifter, P (7) 194 

“Summitville reds,’’ manuf. of, A (12) 342 

switching app. for automatically switching 
brick into plurality of rows for unit forma 
tion, P (2) 40. 

testing methods for walls, piers, and individual 
brick, A (12) 340. 

thermal condy. of, A (11) 320. 

transfer car, P (3) 74. 

transverse portable testing outfit for, A (5) 
140. 


wall strength, dependent on brick strength 


and type of surface, mortar, etc., A (7 
182 

the Carver econ. design, strengths, costs, 
and ht. conduction of, A (6) 164. 


walls, strength of, A (11) 320. 

thermal condy. of carborundum, and clay- 
bonded carborundum, effect of temp., 
porosity, bonding mat., A (6) 166. 

wire-cut, asphalt filler for roads made of, A 
(2) 40. 

Brickmaking mach., P (2) 41. 

floating strike for, P (7) 194. 

with conveying belt supplied with harrowing 
points, P (11) 308. 

with printing mechanism, P (8) 220. 

Bricksetters, gooseneck boom for, P (9) 250 

Brickwalls, hollow, strength of, A (7) 182 

Brickworks, breakdown in, A (3) 73. 

Brinell method of hardness of metals modified 
to measure the work accomplished for the 
indentation, A (3) 91 

test for hardness compared with scratch test 
for steel, A (8) 228. 

Britain, Great. See England. 

A catalogue of British scien. and technical 
books, covering every branch of science and 
technology, carefully classified and in 
dexed, B (9) 261. 

ceramic technical classes in pottery and glass, 
particulars of prospectuses from numerous 
schools, A (12) 329. 

glass, flint, industry’s plea for support by 

12) 334. 

A (6) 178. 


government refused, A ( 
Industrial Institute, 


formation of, 
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optical instrument status 
of, A (11) 315. 
quarries, new code of rules for, 
refrac. mats. and fire clays, 
properties of, A (2) 41. 
research work in industry in A, (3) 94. 
British fire-proof cooking ware, A (6) 169. 
silica brick, insufficient firing of, for plastic 
refrac. coatings, A (6) 167. 

Building code ‘‘Recommended Minimum Re- 
quirements for Masonry Wall Construc 
tion,’’ U. S. Dept. of Commerce (and criti- 
cism), A (12) 342. 

indus., how can the spirit of craftsmanship 
be revived in the, A(2) 40. 
mat. made from kieselguhr mixed with Port. 


industry, present 


A (2) 49. 
phys. and chem. 


cement and sawdust, A (8) 213. 
in 1924, A (6) s 
mech. consts. of, A (11) 320. 


Port. cement, burnt 
properties of, A (1) 


porous, made 
shale and lime, 


Bulgaria. Clay, china, deposits, A (12) 355. 

Bureau of Standards invests. of pottery, heavy 
clay products, glass, and enamels, A (12) 
362 

Bureau of Stand., 
A (8) 223. 

Burner for pulverized coal, A (12) 352. 

for sheet glass, reheating, P (5) 131. 

Business control charts, new and simple ideas in, 

A (3) 94. 


ceram, invests. in 1924 of the, 


CaCOs;-nepheline system, A (12) 359. 
Cadmium and zinc sepn. by means of H2S, A 
(5) 148. 
in glass batch for absorption of ultra-violet 
rays, P (7) 191 
Calcium and tnagnesium sepn. for small quantities 
of Ca, A (5) 147 
arsenate, method of 
carbonate in the 
A (8) 234 
chloride in concrete construction, 
and uses for, A (8) 213 
ferrites, CaO.Fe2Os and 2CaO.Fe20s;, 
and properties of, A (1) 2 
sulphate cements, mechanism of setting of, 
theories, effect of catalysts, A (8) 213. 
sulphates, mol. vols. of water in hydrated, A 


producing, P (1) 27. 
chem. industry, uses of 


purity of 


prepn. 


California, clay indus. of, A (12) 363. 
Calorific values, and hts. of combustion of C, 
CO, H, reactions of water vapor and C, 
and C and COsz, A (7) 204 
Calorimeter, adiabatic twin, for the meas. of re- 
action hts. at high temps. as the heat of 
carbonization of coal, A (3) 83. 

Canada. Abrasives, natural, mining statistics, 
methods of prepn., prices, and economic 
factors, A (5) 122 

barytes resources, A (5) 144. 
bentonite, deposits of, A (7) 201 
its occurrences, properties, and uses, A 
(4) 113. 
ceramic engineering 
of Can., A (4 
school at Sask ; 
363. 
china clay deposit along Mattagami River, 
District of Timiskaming, description and 
chem. anal of, A (1) 24 
clay and shale deposits of 
anal. of, A (7) 201. 
wane” manuf. in, statistics 
A (8) 


courses in universities 


establishment of, A (12) 


Ontario, chem. 


concerning, 


clays Pa Saskatchewan, types, chem. anal., 
properties, and uses, A (5) 144 
feldspar deposit near Verona, Ontario, A (6) 
175. 
deposits, prepn., uses, and markets, A (5) 
20. 


gas, natural, locations and uses, A (5) 150. 
glass sand found along Mattagami River Dis- 
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trict of Timiskaming, description and compn. of gypsum and other ingredients, P 
chem, anal. of, A (1) 24. (5) 126. 
graphite deposits in hard gneissic ores, A (5) filling mat., consisting of a cement powder 
145, as kaolin and magnesium oxide, mixed 
Port. cement industry, statistics concerning, with a liquid contg. guaiacol as a setting 
A (8) 210. agent, P (12) 331. 
refractory clays of Sask., A (5) 135. dental, contg. calcined zinc silicate, P (11) 
road mats. invest. in, A (8) 234 299. 
silica, production, prepn., uses, and markets, disintegration due to embedding in soil, A 
A (5) 145. (8) 214. 
titanium oxide, production and properties, dust, potash from. Concn. by elutriation, 
A (10) 287. A (2) 33. 
CaO-AleOs-CaSO,y, ternary system, A (8) 214. facing, thermal condy. of, A (2) 50. 
CaO—Fe2O;s-CaSO,, ternary system, A (8) 214. ad in, effect on boiling tests of, A (6) 
CaO-SiOz-AlO3, ternary system, A (5) 135. 15 
Carbides ,m. p. and elec. resistivity of nitrides for - glasses to stand fire, recipe for, A 
and, previously undetd., A (8) 230. (11) 301. 
Carbon, amorphous, combination and behavior from iron oxide and calcium carbonate, P 
at high temps. of sulphur and, A (4) 116. (2) 33. 
as a coloring agent in glasses, colloidal dis- fused, effect of MgSO, soln. on properties of, 
tribution of, A (1) 6. A (1) 4. 
graphitic, refrac. article contg. natural zircon properties as chem., phys., optical, of 
and, P (3) 78. cements intermediate in compn. be- 
in fuels, org. matter, refracs., alloys, etc., detn. tween Port. cement and, A (3) 55. 
by means of burning in a bomb with oxy- high-temp., in place of fire clay for joints of 
gen, A (3) 93. refrac. linings, A (1) 17. 
monoxide, catalytic oxidation in the presence indus., recent developments in the, A (5) 126, 
of copper and copper oxide by, A (3) 92. insulating, or mortar compn. of powd. di- 
the hazard to the public and to the in- atomaceous earth, org. adhesive and a salt 
dustry, A (9) 262. as a distending agent, P (12) 338. 
Carbonado, “black diamonds,” structure detd. low-temp., made from lime, clay, and fluor- 
by X-ray examn., A (1) 25. spar, P (2) 33. 
Carboradiant enameling furs., details and opern. manuf. for decorative coating purposes, 
of, A (3) 61. compns. for, P (9) 243. 
Carborundum,. See Silicon re in Tasmania, Australia, use of shale oil 
brick, ht. absorption rate of, A (2) 41. and gas for fuel, A (2) 33. 
quenching tests for temp. sae sensi- neutral, of powd. chrome ore and sodium 
bility on other and, A (7) 195. silicate, P (1) 17. 
walls, thermal condy. of clay bonded or waterproof glue made from blood albumin 
carborundum and, effect of temp., and sodium silicate solns., P (2) 33. 
porosity, bonding mat., A (6) 166. Port. See Portland cement. 
description of furs., and app. for making quick-hardening, A (6) 154. 
grinding wheels, "A (1) 2. slag, fire-proof mat. made of asbestos, pumice 
Casein silicate paint consisting of casein, sodium and, P (10) 270. 
silicate, diatomaceous earth, and ‘coloring slag products, importance of limiting content 
mats., ‘A (10) 295. of sulphates in, with regard to durability, 
CaSO;-CaO—-AlO3, ternary system, A (8) 214. A (11) 299. 
CaSO;-CaO—Fe2O3, ternary system, A (8) 214. Sorel’s, made with Manchurian magnesite, 
Cassiterite deposits in Belgian Congo, A (5) 144. — of prepn. and properties of, A (3) 
Cassius, purple of, some old directions for making, 
(5) 122, vie of, study of the effects upon the qual- 
Casting, Amer. vs. imported clays for, A (3) 81. ity by, A (8) 213. 
of heavy vitrified clay products, practical as- titanium constituent in, addition of, during 
pects of clay selection, Amer. and im- fusion or clinkering, P (12) 330. 
ported, methods of mixing, application, and white hydraulic, of limestone and labradorite, 
storage, A (3) 81. P (10) 269. 
plaster, molds and mold-making, classifica- Cements, aluminous and ordinary, process of 
tion of molds and methods of avoiding using layers of, P (12) 330. 
sticking of body to cores, A (3) 81. aluminous, effect of fluorspar on ~— forma- 
pottery ware, app. comprising portable sup- tion and properties of, A (1) 3 
port with mold and core in relative FeO in, effect on time of set and strength 
position, P (12) 349. of mortars of, A (9) 242. 
with htd. fluid slip, P (7) 197. French specif. for, A (5) 124. 
scrap utilization in casting slip by control of properties of, A (8) 211. 
pu value, A (11) 313. tests for time of set, tensile and compressive 
slip, effect of d. of slip on shrinkage, and strengths of mortars of, A (9) 242. 
crazing, A (5) 139. and glues for pottery and glass, recipes for, 
Caustic soda on ZnO in Jena glass, action of, A A (12) 363 
(7) 189. dental, as oxychloride, are preserved prior to 
Celite Products Co., description of deposits and use by mixing with volatile subs. as ace- 
plant of, A (4) 107. tone, benzine, P (12) 331 
Celluloid, thermal condy. of, A (1) 26. for bonding refrac., table of properties of, A 
Celtium and zirconium, sepn. of, A (9) 260. (2) 41. 
Cement and asbestos tiles, drying by means of for silica and fire clay brick, A (5) 135. 
plaster of Paris slabs, P (3) 59. from residues of furs., hydraulic limes, and, 
and brick ware, (femoval of white excretions P (4) 99. . 
from, P (4) 105, high-alumina, German research concerning 
and by-products, comprising fusing mixt. the effect of lime variation on the proper- 
* of titaniferous i. ore and lime, tapping ties of, A (5) 126. 
off iron, P (1) iron, recipes for repair work, A (7) 183. 
and iron, process # making, by sepg. reduced products of hydraulic hardening and the 
iron from slag and grinding the latter, P hypothesis of their formation, as influ- 
(7) 183. enced by the quantity of water added, A 
clinker, process of making, with an iron or (1) 
steel by-product, P (12) 330. siliceous, " effect of fluorspar on clinker forma- 


rotary cooler for, P (3) 58. tion and properties of, A (1) 3. 
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slag, effect of sulphide content on hydraulic 
properties of blast-fur., A (8) 213 
slag, French specif. for, A (5) 124. 
influence of manganese content on hy 
draulic properties of blast fur., A (8) 
Centrifugal pump for handling liquids carrying 
hard abrasive mats., A (8) 22 
Centrifuging for detg. grit in clays as compared 


with other methods, A (11) 314. 
Ce2Os, m. p. of, A (12) 357. 
Ceramic ane notes in our Colonial homes 
(description of 18th century mat.), A 
(3) 54. 
education, Ohio manufacturers boost, A (12) 
362. 
engineering courses in Canadian universities, 
A (4) 118. 


field, extent of the, A (12) 363. 
imports, and exports, tariff information on, 
A (7) 206. 
industry, the extent of the; 
cussion, A (12) 362. 
mats., elec, penetrability of, A (12) 359. 
increase of plasticity by addition of col- 
loidal earth as bentonite, ehrenbergite, 
damonterolite or montmorillonite, P 
(6) 168. 
product, process of forming in a mold — 
interaction of a coagulating reagent and < 
ceram. mass contg. deflocculated clay a. 
P (5) 152. 
products made by puddling the constituents 
with temporary binder and firing in a mold 
to fuse the binder, P (12) 329. 
school at Sask., Can., establishment of, A 
(12) 363. 
Society, Italian 
(5) 151. 
technical classes in pottery and glass, par- 
ticulars of prospectuses from numerous 
schools in Great Britain, A (12) 329. 

Ceramics and its importance for the chem. 

industry, progress of, A (11) 324. 
definition of the expression, A (5) 150. 
definition of the term, A (1) 29. 
handbook of Aide-Memoire de Ceramique 

industrielle, B (8) 214. 
in 1924, contributions to the study of, A (6) 

176. 
methods and historical development of the 

industry, A (10) 295. 

Ceria in glass color effects due to inclusion in 
and R’20.R’’O.0.5B20s3.- 
3SiO2, with substitutions of oxides of Na, 
K, Ca, Mg, Zn, Ba, and Pb with, and with- 
out the presence of nitrates as oxidizing 
agent, A (3) 64. 

compd. and monazite sand for use in opaque 

white enamel, P (1) 5. 
compds. in glass batch for absorption of high 

ultra-violet rays, P (7) 190. 
praseodymium contained in, A (3) 64. 

Chamotte retort with internal protective layer 
and curved wall, P (4) 107. 

Charcoal, thermal condy. of, A (2) 50. 

Chemical anal. Alkali halides, with 
dyestuff indicators, A (1) 2 

aluminum, gravimetric detn. and its sepn 
from Mn by “‘infusible white ppt.’’ (Cl- 

HgNH:2), A (9) 260. 
aluminum salts, indicator for titrating, A (1 


historical dis- 


formation of a national, A 


2 

antimony, copper, lead and tin, 
sepn., A (5) 148. 

Chemical analyses. Boron, critical studies on 

methods of anal. of, A (3) 89. 

cadmium and zinc sepn. by means of H,S, 
A (5) 148. 

calcium and magnesium sepn. for small quan- 
tities of Ca, A (5) 147. 

carbon in fuels, org. matter, 


electrolytic 


refracs., alloys, 


etc., detn. by means of burning in a bomb 
with oxygen, A (3) 93. 
sepn. of, A (9) 260. 


celtium and zirconium, 


chromate, bi-, indicator for titrating, A (1) 


chromic oxide, method of dissolving, A (1) 
26. 

cobalt, delicate method of detecting, A (4) 
115. 


ferrous iron oxide in rocks, detn. of, A (7) 202. 

fluorine, color reactions with alizarinsul phonic 
acid, A (1) 26. 

glass, ordinary-, borosilicate- and barium 
crown, and ordinary- and barium flint, 
methods proposed as stands. for Japan, A 
(3) 88. 

hafnium and zirconium sepn. from titanium, 
cerium, and thorium, A (9) 260. 

hydrofluosilicic acid, method of 
and properties of, 4. (1).25. 

iron, tervalent, direct detn. in acid-insoluble 
silicates, A (12) 359. 

lead, inexpensive methods for, A (12) 358. 

lead in kitchen pottery, sensitive methods 

for detecting, A (5) 148. 

red, volumetric detn. of PbsO« in, A (5) 146. 

lead salts, indicator for titrating, A (1) 26. 

lime for plant control, A (12) 333. 

lime in clays, detn. of, A (3) 89, A (3) 94. 

magnesia in Port. cement, A (10) 268. 

magnesium, critical studies on methods for 
anal. of, A (9) 260 

magnesium-oxalate in calcium oxalate ppts., 
entrainment of, A (8) 229. 

manganese, indicator for titrating, A (1) 26. 

molybdic and tungstic acids, sepn. of, A (3) 
S89. 


titrating 


osmium, color reaction for, A (3) 89. 

phosphorus, Pemberton-Neumann method for 
estn., A (1) 25. 

ruthenium, color reaction for, A (3) 89. 

sand, glass, Pe approx. detn. of iron oxide 
in, A (12 

silicon in ood snl silicon alloys, A (4) 118. 


silver titration with dyestuff indicators, 
A (1) 25. 
sulphur, rapid volumetric method of detg., 


A (8) 229. 
volumetric anal., B (2) 47. 
zine salts, indicator for titrating, A (1) 26. 
zirconium and celtium, sepn. of, A (9) 260. 
and hafnium, sepn. from Ti, Ce, and Th, 
A (9) 260. 
salts, color with alizarinsul- 
phonic acid, A (1) 26. 
Chemical books, publishers in the English lan- 
guage of, A (2) 48 
compn. of earth’s core and crust, A (8) 226. 
Encyclopedia, Kingzett’s, B (2) 47. 
engineers, program for the English meeting of 
Amer. and Eng., A (1) 29. 
pottery, description of methods of making, 
A (2) 43. 
Symbols, Formulas and Calcns., B (9) 261. 
Terms, Dictionary of, B (2) 
Chemistry, applied, report of the progress of, B 
(6) 177. 
Inorg. and Theoretical, 
Treatise on, B (2) 47 
phys., the influence tt r Willard Gibbs on the 
science of, A (7) 206. 
practical results of the theoretical develop- 
ment of, A (7) 203. 
6th international conference of pure and ap- 
plied, A (11) 319. 
Chimneys, indus., construction of, A (11) 323. 
China. Antimony production in 1924, A (10) 
287. 
clays, colloidal status of, i a study of the 
evapn. of water, A (5) 
discovery in Europe of an, for making, A 


A Comprehensive 


(5) 
magnesite deposit in Manchuria, A (9) 258. 
vitreous, thermal expansion influences in 


whiteware bodies, due to addition of quartz- 
ite rock and sand, flint rock and pebbles 
and cristobalite, A (3) 80. 
Chinaware, device for supporting, 
process of manuf., P FB) 224 


during the 
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manuf. at the Crescent China Co., Alliance, 
Ohio, description of, A (3) 80. 
specif. for vitrified, U. S. Government master, 
A (12) 348. 
Chlorine, purification of ceram. ware during 
firing by bleaching with, A (10) 291. 
Chromate, bi-, indicator for titrating, A (1) 26. 
potassium di-, m. p. and transition p. of, A 
(8) 230. 
sodium, from roasted iron chromo ore with 
calcined soda and caustic lime, conditions 
for obtaining, A (9) 258. 
Chromates, from Cr ore, alkali carbonate, and 
lime, P (7) 205. 
manuf, by blast roasting chromium compds. 
with carbonaceous fuel and an alkali 
forming metal, P (4) 118. 
process of making from ore, alkali metal car- 
bonates, and an alk. absorbent, P (6) 177 
reactions at high temps., of calcium-, sodium-, 
and magnesium-, A (8) 228. 
Chrome-kaolin, binary system, A (12) 357. 
ore and sodium silicate as a neutral cement, P 
1) 17. 
salts present in red lead oxide in small amt. 
cause of reddish discoloration in opaque 
tin oxide glazes, A (1) 25. 

Chromic oxide, method of dissolving, A (1) 26. 
Chromite brick for 1923, manuf. and consump- 
tion of, with properties of, A (3) 77. 

brick, quenching tests for tome. aes sensi- 
bility on other and, A (7) 195. 
oxidation of, and prepn. of : with 
alkali salts and lime, A (3) 91. 
oxide as an addition to silica brick batch as a 
means of resisting slag contg. FeO, A 
(1) 16. 
ore refrac., process of making, P (4) 108. 
to silica brick, effect of adding, for reduc- 
tion of FeO bearing slag action, A (4) 
107. 
“‘Ciment fondu” industry in France, increase of, 
A (9) 242. 
industry in France, progress of, A (8) 210. 
See Cement, fused; Aluminous cement; Bauxite 
cement. 
Classification of grain sizes for abrasives, P (6) 


ot. 
Classifier, closed-circuit, having a thickener and 
a classifier, P (8) 224. 
for particles of different sizes, 
P (3) 

Clay, alumina from, efficiency of the alk. and acid 
processes for extraction of, A (7) 202. 
alumina from, methods of recovery in Ger- 

many by the acid and alkali processes, 
A (1) 26. 
production of, A (1) 25. 
and shale deposits of Ontario, Can., 
anal. of, A (7) 201. 
ball, colloidal status of, from a study of the 
evapn. of water, A (5) 151. 
bleaching by means of H2:SO«, H2S, P (10) 
294. 
brick, chem. constitution of, — study of 
levigated fractions, A (11) 322. 
ht. absorption rate of, A (2) 41. 
china, deposit along Mattagami River Dis- 
trict of Timiskaming, description and 
chem. anal., A (1) 24 
deposits in Bulgaria, A 12) 355. 
washing by osmosis, A (12) 363. 
colloid as influenced by hydrogen-ion concn. 
and by different salts, elec. charge on a, 
A (7) 204. 
colloidal, and its hydrogen-ion concn., 
of concn. of, A (3) 90. 
for filtering and decolorizing purposes, 
prepn. by acid treatment, P (9) 262. 
colloids, elec. charge of, A (12) 359. 
crushing, advantages of shale and, 
341 


pneumatic, 


chem. 


effect 


A (12) 


deflocculated, ceramic product made in a 
mold from interaction of a coagulating 
reagent and a ceram. mass contg. de- 
flocculated clay mat., P (5) 152. 
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deposits of N. J., geol. of, A (3) 87. 

dispersion and base exchange in, theory 
concerning the charge on a clay particle 
and the effect of electrolytes, A (9) 259. 

elec. charge on a particle of, theory concern- 
ing it and the effect of electrolytes, A 
(9) 259. 

evapn. of water from kaolin and ball clay, 
and the colloidal status of, A (5) 151. 

—_ automatically, description, A (3) 


handling in brickyard by means of gasoline 
or elec. shovel, A (1) 19. 

industry of Calif., A (12) 363. 

iron nes in, removal by soln. 
S20,, A (1) 6. 

mining, drills for, A (12) 363. 
for brick making in Eng., A (9) 261. 

origin of, as deduced by pptns. from solns. 
of aluminum hydroxide and silicic acid in 
water, A (12) 357. 

plant hauling equipment, 
methods as rope haulage, 
cars, etc., A (1) 20. 

plants, applications of elec. control for, 
170. 


with H:- 


discussion of 
locomotives, 


A (6) 


porous concrete aggregate, by passing steam 
through hot clay, P (5) 152. 

products and mineral industry of N. J., 

A (12) 362. 

in Can., statistics of mfg., A (8) 234. 

manufacturer, what the South offers the, 
A (1) 28. 

pugging of, effect on wage earning and on loss 

by defective ware, due to improper, A 
(9) 169. 

vertical vs. horizontal pug mills, effect 
of improper pugged clay on working 
properties and losses of defective ware 
and earning power, A (5) 139. 

purification by means of osmosis, A (5) 149. 
by means of sedimentation, A (6) 176. 
by means of sedimentation in the de- 

flocculated state, A (5) 149. 
by peptonizing with soln. of caustic alkali 
and alk.-earth hydrate, P (4) 118. 

refrac. ‘‘Roseki,”’ chem. anal. of Japanese, A 
(3) 74. 

refracs., temp.-load detn. on, A (5) 140, 

sedimentation, description of phenomena of 
A (12) 360. 

-sillimanite (commercial) mixts., properties 
as shrinkage, porosity, sp. gr., refractori 
ness, thermal expansion, resist. to slag 
action and soda-lime glass, A (11) 310. 

slip, surface tension meas. by capillary flow 
method, and explanation of deformation, 
A (10) 292. 

soils, satn. capacity of, methods for detg 
results and their relation to state of floccu- 
lation, nH value of soil, and lime require- 
ment, A (8) 231. 

soly. in basic Ca, Mg and Na compds. and sol 
fluorides at high temps. of kaolin, feldspar, 
quartz and, A (8) 228. 

suspensions, iso electric pt. of, discussion re- 

garding the existence of, A (7) 203 
resembling colloid suspensions towards 
their influence by salts, A (7) 203 
ware, rapid production of vitrified, by com 
bined effects of heat and press., A (11) 308 
ware, vitrified, rapid production by combined 
effect of heat and press., A (12) 363 
washed pot (Cheltenham), mining, weather- 
ing, and using for tank blocks, A (12) 334 

winning by means of tractors and scrapers, A 
(12) 341 

working mach., lubricants for, 

of, A (3) 94. 
screen plate for dry pan, P (7) 194. 
Clays, action of dyes on, as amounts adsorbed 
and relation to plasticity, elec. condy. of 
dye solns., effect of water on adsorption, 
surface tension of dye solns., adsorption of 
fired clays, A (10) 290. 
action of inorg. electrolytes on, 


1923, 


description 


as amounts 
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adsorbed, cations and anions, effect of 

dilution on adsorption, meas. of plas- 

ticity by means of manganous sulphate, 

A (10) 290. 

adsorption of alkalis during disintegration of 
parent minerals, A (10) 293. 
alumina from, prepn. of, P (1) 28, P (2) 48. 

manuf, from, by HC! soln., P (5) 149. 

aluminum-alkali double fluorides technically 

free from iron, production of, P (1) 27. 

aluminum ltvenlde from, prepn. of, P (7) 

205 

as paper fillers, comparison of Amer. and for- 

eign, A (2) 48. 

Australian, methods for washing and neu- 

tralizing the creamy ae of, A (4) 114. 

ball, practical evaluation of, by moistening, 
extension, tensile strength, softening under 

press., colloidal structure, A (6) 169. 

Canadian, from Sask., types, chem. anal., 

properties, and uses, A (5) 144 

china, description of processes used in winning 
and prepg. of English, A (3) 94. 

English and Amer. products compared, 
A (11) 312. 

X-ray invest. of natural sillimanite, 
alumina and fired clay, to det. cryst. 
development, A (10) 288. 

d., porosity, and occluded gases, 
light silicas and, A (8) 229. 
decompn. by living organisms of, A (9) 260. 
dehydration of, followed by means of a ther- 

mo-balance, with optical study of corre- 

sponding changes in microstructure, A 

(3) 75. 

dialyzed, relation between compn. 
erties in, A (6) 176 

exposed to the weather, 
compn., loss of sol. salts, refrac., 

fire, refrac. mats., anal. and phys. 

(2) 37. 

for casting he: eh vitrified products, 
vs. imported, A (3) 81 

for glass pots, a of thermal expansion and 
contraction of, A (3) 75. 

grit in, relative merits of elutriation, flotation, 
centrifuging, wet screening methods for 

detg., A (11) 314. 

htg. behavior of, with respect to shrinkage, 
changes in d., refractive index, soly. in 

acids, thermal changes, etc., A (10), 288. 

in fine ceram. products, addition of water sol. 
fluoride compds. for starting a chem. 

reaction, P (4) 98. 

lime in, detn. of, A (3) 89, A (3) 94. 
marketing of high-grade, discussion of the 
properties of clays required for an intelli- 

gent, A (4) 118 

mech. compn. curves for soils and; mathe- 
matical expressions for particle size dis- 

tribution, A (5) 145. 

microscopic examn. of structure of, and ad- 
sorption of alkalis by, A (10) 293. 

microstructure of, changes due to 
tion followed by optical study of, (3) 
75. 

mineral, phys. chem. compns. and heat effect 

of, A (11) 321. 

Norwegian, description of quaternary de- 

posits, and of brickworks using, A (1) 24. 

particle size distribution of: mech. compn. 

curves for soils and clays, A (5) 145. 

plasticity of, detd. relatively by means of 
adsorption of manganous sulphate, A 
(10) 290. 

measured by the moisture equiv., A (6) 

176. 
rational anals. of, 
reactions taking 

(6) 176. 

red, effect of humic colloids on the penetra- 
tion of iron compds. and the formation of, 

A (5) 144. 

refrac., in Central Russia, five types, 
‘origin and uses, A (5) 145. 


of kaolins, 


and prop- 
effect on chem. 
A (11) 318. 
tests, B 


Amer. 


A (11) 319. 
firing of, A 


notes on, 
place during 


their 
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Sapagas, chem. anal. and fusion points 
A (3) 75. 
msthade for classifying by m. p., soften- 
ing point under load and coeff. of ex- 
pansion, A (10) 278. 
of Sask., A (5) 135. 
transverse resist. to load at high temps. 
(7) 195. 
refractoriness of, as detd. by softening points, 
A (12) 343. 
screening by means of 
screens, A (1) 18. 
test for relative decolorizing efficiencies of 
fullers’ earth and, A (11) 319. 
thermal expansion and contraction of raw 
clays and mixts. at ascending and de- 
scending temps. and at const. temps. for 
long periods of time, A (3) 75. 
viscosity detns. as a means of characteriza- 
tion of, A (6) 176. ~ 
water evapn. from colloidal mats. as wool and, 
two types of gy A (4) 117. 
weathering of, phys., chem , and org., 
366 
work being carried on by Bur. of Stand. on, 
A (10) 294. 
X-ray invest. of, A (11) 318. 
invest. of highly plastic and less plastic, 
A (12) 333. 

Clinker formation in Port. cement, 
reactions in, A (6) 155. 
Clinochlore, magnesium aluminum silicate, 

constitution of, A (4) 117. 
Coagulating power of acids and 
condy. and, A (12) 358. 

Coal and power; refuse mat. 
of, A (2) 45. 
as an indus. fuel, 
(5) 150 
coking and swelling constituents of, A (9) 
254. 


double revolving 


A (12) 


exothermic 
chem. 
bases, elec 


for fuel, discussion 


factors detg. choice of, A 


constitution of, A (9) 257. 

delivery to rectangular kilns by 
cars on tracks, A (1) 

ht. of carbonization of, detn. by means of 
adiabatic twin calorimeter, A (3) 83. 

inorg. constituents of, A (9) 257. 

into oils, the conversion of, B (9) 257. 

powd., glass furs. fired with, A (9) 245. 
methods of obtaining high thermal effi- 


means of 


ciency and long life of fur. lining, 
A (12) 353. 

tests of a pulverizing-coal plant, A (4) 
119. 


properties as chem. anal., ash softening temps. 
and intervals, flow intervals and their inter- 
relationships, A (3) 85. 
pulverized, burner for use with, A (12) 352, 
conditions desirable for highest efficiency 
and max. capacity in a boiler fur., A 
(12) 344. 
testing the fineness by screens and micro- 
scopic examn., A (12) 353. 


sampling method for cargoes, A (9) we 
study of the destructive distillation of, (3) 
86. 
Cobalt, delicate method of detecting, A (4) 
115. 


in glasses of anhyd. borax and sodium meta- 
phosphate, color due to compds. formed, 


A (1) 7. 

minerals extracted from Belgian Congo, A 
(5) 

production and uses, mineral occurrences, 
A (5) 150. 


Coke from lignite, prepn. of, A (11) 322 
Colemanite as the source of bor: ax, A (4) 114. 
sepg. from clay and other impurities by cen- 
trifugal force, P (12) 364. 
Colloid chemistry, lectures on surface phenomena, 
suspension colloids, emulsions, and gels, A 
(3) 89. 
chemistry in mineralogy and geology, impor- 
tance of, A (12) 360. 
clay, as influenced by hydrogen-ion concn. 
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and by different salts, elec. charge on a, 
A (7) 204 
control, plasticity in, A (11) 321 


protection—‘‘gold numbers” of org. subs., A 


(3) 64. 
in glass, A (3) 64, 


stability and their relation to suspensions, 
A (7) 203. 
Symposiums, The Third National, held at 


Univ. of Minnesota, A (7) 203. 
Colloidal Behavior, the Theory and Application 

of, B (1) 27 

clay and its hydrogen-ion 
concen. of, A (3) 90 

distribution in colored glasses of gold, 
ium, carbon, sulphur, A (1) 6. 

earths, bentonite. ehrenbergite, damontero- 
lite, montmorillonite for increasing plas- 
ticity of ceram. mats, P (6) 168. 

Colloids, adsorption, mechanism of, A 
clay, elec. charge of, (12) 359 
elec. condy. and coagulating power of acids 
and bases, A (12) 358 

double layer, formation of, (12) 

flocculation, mechanism of, A (12) 360. 

form and chem. compn. of dispersed par- 
ticles in suspensoid solns. and ppts., A (10) 
293 

ion effects on, direct 
direct, hydrophylic 
360. 

moisture relations of. 
evapn., of water from clay and wool, 
5 

the “physical” vS. 
(1) 26. 

water evapn 


concn., effect of 


selen- 


(12) 360, 


360. 


in- 


(12) 


or electrostatic and 
or lyotropic, A 


Observations on the 


A (5) 


the “‘chém.”’ theory of, A 


from mats. as clays and wool, 


two types of evapn., A (4) 117. 
Zsigmondy Festschrift (tribute to an au 
thority on colloids), B (8) 232. 


Colonial homes, ceram. color notes in our; de- 
scription of 18th century mat., A (3) 54 


Color. Color and Methods of Color Reproduc 
tions, B (10) 268 

Colorimetric detn. of hydrogen-ion concn., A 
(9) 260 


means of triangular dia 
CO, and Oo, A 


Combustion control by 

grams representing COs, 
(12) 354 

devices for gaseous fuels, classification and dis- 
cussion of burners, A (4 

for solid fuels, A (7) 205 

in glass melting fur. practice, study of effect 
of excess air and excess gas and, A (12) 333 

influence of pulsations on gas producer, A 
(12) 353. 


Compressibility of powders, influence of velocity 


of compression on apparent, A (3) 87. 
of quartz and glasses, A (11) 320 
Concentration, centrifugal, plant for ores and 
other mats., P (4) 110 
Concentrator, centrifugal, P (4) 111 


Concentrators, 
Concrete and ferro-concrete 


centrifugal, P (4) 110 
buildings in gas and 


water works, destruction due to sol. sul- 
phates and soda water on, A (6) 155. 
blocks, thermal condy. of, A (2) 50 
colored green with barytes stained with an 
org. dyestuff, A (9) 242 
columns, fire resist. of, with comparative 
tests on columns not subjected, A (11) 298. 
compression tests of, stand. methods of mak 


ing, A.S.T.M., 1925, A (12) 330 

compressive stre ngth of, effect of and condi- 
tion of cylinder on, A (8) 211 

construction, calcium chloride in, purity of, 
and uses for, A (8) 213. 

disintegration of, causes due to changes in 
vol accompanying moisture absorption, 
frost action, and corrosion of reinforcing 
steel, A (9) 243 

floor slabs, tests of combination 
and reinforced, A (6) 164 

frost upon, tests on the influence of, 

126. 

a porous building 


hollow tile 


A (5 
made of Port. 


gas, mat, 


Conductivity, 
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cement, burnt shale, and lime, properties 
of, A (1) 3. 

mixts. made with stand. sand ae wall sand, 
comparative tests on, A (6) 155. 

problems for research on, A (8) 210. 

quantities and proportions for mixing Port. 
cement, tables of, A (7) 183. 

silicate of soda treatment of surfaces of, for 
hardness and wear resist., A (6) 154, 

silicate of soda treatment of surfaces of, for 
wear resist., A (6) 155. 

elec., of annealed and unannealed 

soda-lime glasses, (5) 128. 

of ceram. mats., phys. consts., A (11) 
320. 
of annealed and unannealed soda-lime-silica 


elec. 


glasses; electrolysis in, A (10) 271. 
thermal, of ceram. mats., phys. consts., A 
(11) 320. 
Cones, Seger pyrometric, with resin coatings 


Constants, 


to prevent contamination by moisture and 
gases, P (8) 234. 
tables of. Tables annuelles de con- 
stantes et données numériques de chimie, 
de physique et de technologie. Vol. V. 
Pt. I, B (9) 261. 


Conveyors, belt and bucket, hints on proper in- 
stallation of, A (12) 349. 

Copper, antimony, lead, and tin, electrolytic 
sepn. of, (5) 148. 


‘ale 


r 


r 


r 


r 


ae 


re 


‘optic 


in glasses of anhyd. borax and sodium meta- 
ie coloring due to compds. formed, 
‘. 

metal, suites and salts in glasses, color de 
velopment in the presence and absence of 


oxidizing and reducing agents and other 
substances as arsenious oxide, stannic 
oxide, and antimony oxide, A (3) 65, A 
(3) 66. 

oxide reduction by CO, and the catalytic 


oxidation of CO in the presence of copper 
and copper oxide, A (3) 92 

vase, description of a new, A (2) 32 
ordierite mineralization at Blue Hill, Maine, 
description of, A (4 14 


‘ork, thermal condy. of, A (2) 50 

‘ornish china stone; its value in the ceram 
industry, A (11) 318 

‘orrosion of glass surfaces by water; order of 
resist. to corrosion of the oxides in glass 
given, A (7) 189 

‘orundum-bearing rocks in the Transvaal, 
South Africa, A (9) 240 


‘orundum fields of S. Africa, location and output 


of, A (7) 182. 
in S. Africa, 
bibliographic 

1) 9S 


, Statistical, and 
concerning, A 


occurrence, prepn 
information 


mfg. data given in a patent, A (1) 2 

‘ranks for supporting pottery during firing, a 
metal base with sockets having vertical 
ceram, rods with knife-edge projections 
P (9) 255. 

‘razing, body control as a preventive of glaze, 

(12) 348 
‘ristobalite, crystal structure of high-temp 


form of, by X-ray spectra, A (10) 292 
structure worked out from X-ray data for 
a form, A (12) 334. 


expansion influences in whiteware 


addition of, A (3) 80 


thermal 
bodies by 


‘r2Os, allotropy of AleOs, FeeOs and, A (8) 231 
rockery imports and exports for 1925 in part 
A (8) 233. 
rucible melting fur. with refrac. lining and 
silicon carbide flue system within lining, 
P (10) 281 
‘rushing and Grinding Machinery, B (2) 44. 
mach., description of, A (7) 197 
mathematical anal. of power, and descrip- 


tion of various types of app., A (4) 109 
mathematical laws and mach. relating to, A 
(2) 49 
ryolite—AleO;, system 
artificial, process for making, 
deposits of Greenland, A (8 


solid solns. in, A (10) 293. 
P (1) 27. 


226 
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KBrOs, KIOs, and 
symmetry, A (8) 


Crystal structure of KCIOs, 
discussion of their mol. 
231 

Crystalline designs on biscuit ware, 
producing, P (10) 267. 

Cullet, glass tank provided with outlets for form- 
ing, P (7) 191. 

Cupolas, calcg. the useful height of, A (5) 151. 

Cyanite mining in Calif., A (10) 287. 

stability of, from sp. ht. detns., A (12) 358. 

Czechoslovakia, glass industry, conditions of, 

A (2) 36. 


method of 


Damonterolite for increasing plasticity of ceram. 
mats., P (6) 168. 
Decalcomania, history, 
tions for use, A (12 
Decorating pottery with old transfer, P (10) 
267. 
with liquid luster, process of, P (10) 266. 
Decoration, under-glaze, by means of painting 
with pigment on moistened pasted pat- 
tern-paper, P (10) 267. 
Denmark. Brick buildings, 
(7) 194. 
Density and volumetric tables, stand., 
A (7) 203 
meas. of porous and pulverulent subs., app. for, 
A (10) 292. 
Design, lecture on, A (9) 241 
Dental cement filling mat. consisting of a cement 
powder as kaolin and magnesium oxide, 
mixed with a liquid contg. guaiacol as a 
setting agent, P (12) 331 
cements, oxychloride, are preserved prior to 
use by mixing with volatile subs. as ace- 


and direc- 


description of, A 


A (7) 202, 


tone, benzine, P (12) 331. 

Devitrification phenomena in practice in glass 
factory opern., A (4) 100 

Diamond fishtail bits, description of, A (3) 83 


“Diamonds, black,’ structure detd. by X-ray 
xamn. of carbonado, A (1) 25. 

Diaspore, deposits of Middleburg, Transvaal, 
South Africa, chem. anal. of, A (8) 226. 

htg. behavior of, loss of water, at diff. temps., 

A (10) 288 

Diatomaceous earth, 
sound insulating mat 
78 


and black peat, heat and 
made from, P (3 


made from, by 
P (3) 


‘ 

and lime, ht. insulating mat. 
htg., molding, and steam treating, 
78 


d., porosity, and occluded gases of infusorial 
and, A (8) 229 
for brick and other molded parts, peat, saw- 
dust, lime, loam and hydraulic cements 
and, P (4) 105. 
ht. insulating blocks of clay, plaster of Paris, 
sodium silicate, org. mats. and, P (10) 
282. 
ht.- insulating brick from combustible coking 
binder water and, P (8) 221 
ht.-insulating mat. from, and binding agent, 
org. gum capable of forming a gel with 
water, and distending agent, P (9) 253 
ht. insulation of, packing d. for max., A (12) 
356. 
insulating cement or mortar, made with org. 
adhesive, a salt as a distending agent and, 
P (12) 338. 
manuf., properties and tests, A (5) 134 
product, made by calcining earth with alkali- 
forming metal halide, P (6) 178. 
thermal condy. of, A (2) 50. 
tridymite from, by htg. with a catalytic agent, 
P (9) 253 
uses of, A (12) 357. 
Diatomite, mining and uses of, 
Dictionary of Chem. Terms, B (2 sg 
Die for forming hollow blocks, P (1) 15 
Dielectric loss meas. on po eo insulating 
mats., testing equipment for lab. tests, A 


A (4) 105. 


(12) 350. 
Diesel engine equipment, A (11) 323. 
phys. 


Diffusion in solids, consts., A (11) 320. 
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Dilatometer for low-temp. (liquid air) work, 
double mirror, A (3) 82. 
Diopside—anorthite—albite system, A (12) 359. 
Dissociation of magnesium carbonates, rate of, 
A (12) 360. 
Disthene, stability of, from sp. ht. 
anite), A (12) 358. 
Dolomite brick, block, made by molding under 
press. at high temps. and annealing, P 
(10) 282. 
deposit in Tasmania, Australia, A (9) 252 
deposits in Transvaal, S. Africa, A (8) 221 
magnesia from, sepg. by means of calcium 
chloride and sulphuric acid, P (9) 253 
manuf. from, P (8) 232. 
open-hearth fur. bottoms, method of making 
in hot fur., P (5) 136. 
refrac. mat. for lining furs. made of calcined 


detns. (cy- 


dolomite, clay, and common salt, P (4) 
107. 
manuf., properties and tests, A (5) 134 


mat. in the Transvaal, S. Africa, compns 
and uses of, A (12) 346. 
of shrunk burnt Saamuete with 
burnt outer layer, P (11) 311. 
thermal anal. of, A (10) 279. 
Dolomitic limestone, refrac. mat. for lining furs 
made by calcining oxide of iron, feldspar 
and, P (4) 107. 
Dorr mill, description of flint grinding plant 
made perfectly automatic, A (12) 349 
induced vs. forced, for kiln firing, A (6) 
172 
Drafts, kiln, calen. of equiv. orifice for, A (3) 85. 
Drier cars, rust prevention by painting with sili 
cate cements, A (8) 220. 
rotary, P (6) 164 
specif. for, P (1) 20 
tunnel, construction, 
Drills for clay mining, 
Drive, mech., for mach., best 
323. 
Dry pan, care and opern. of, A (12) 342. 
pans, confining dust by means of canvas on, 
19. 


( 


lesser 


Draft, 


P (7) 200 
types of, A (12) 363. 
adapted, A (11 


pressing fire brick, successful methods of, A 


(12) 34 
Drying app. with U-partitions and radiators 
contd. therein, P (8) 224 


hollow articles by directed air circulation, P 
(1) 21. 

plant alongside the kiln is preferable to one 

above the kiln, reasons why, A (6) 164 

compressor comprising screw conveyor 

and flaring tube outlet, P (5) 142. 

from dry pans, confining by means of canvas, 


Dust 


A (1) 19 

in the industries, problems and methods for 
sampling, A (8) 234. 

in the potteries, effect on human beings, 


methods of measg., and precautions for 


prevention, A (8) 233. 


Earth, elements in the, their radial distribution, 


(9) 262. 

radial distribution of certain elements in the, 
(9) 262 

Earth's a, compn , or core and crust, A (8) 


of prehistoric Chaco Canyon, 
New Mexico, description of, A (11) 324. 
soft French, use of lime, magnesia, and dolo 
mite in the manuf. of, A (3) 79. 
Efflorescence on brick, causes due to Na2SO,, 
Na2CO;, and CaSO,, and remedies, A (9) 
250. 
Ehrenbergite for increasing plasticity of ceram, 
mats., P (6) 168. 
Elasticity of ceram. mats., 
320. 
of minerals and its meas., A (10) 291. 
Electric control for clay plants, applications of, 
A (6) 170. 
fur. See Furnace, elec. 
for crucible, with resistors supported on 
thin refrac. plates, P (6) 175. 


phys. consts., A (11) 
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protecting oxidizable resistor members by 
vitrifying in place thin granular layers, 
P (6) 175. 
resistor of refrac. elec. conducting bars, 
P (6) 174. 
resistor with a plurality of thin flat car- 
bonaceous plates, and short carbona- 
ceous members, P (6) 17 
resistor with refrac. members of L shape 
for supporting resistor, P (6) 175. 
thermostats of the wheatstone bridge 
type for high temp., A (8) 224 
with lining made of specially notched brick, 
> (5) 144. 
with movable base portion carrying mat. 
to be htd. and a htg. element, P (10) 
285. 
with resistor members, P (6) 174. 
with resistors of thin flat refrac. plates 
with spacing members of a conducting 
nature, P (6) 174 
induction fur., uses and advantages of high- 
frequency, A (3) 84. 
leer, glass annealing with the, A (9) 247. 
locomotives and loaders for clay mines, A 
(12) 349. 
power applications in the brick industry, 
A 


(8) 224. 
resist. fur. with refrac. resistor members, P 
(6) 174. 


resistor fur. with resistor-supporting plates 
and heavy preformed resistor members, 
P (7) 200. 
trucks in clay plants, A (12) 349. 
Electrical automatic control for grinding and 
polishing glass on traveling tables, P (9) 249. 
condy. of glass, soda-lime-silica, and its re- 
lation to the sorption of water by glass, A 
(3) 68. 
condy. of some pure metals, A (10) 289. 
consts. of glasses, silica, insulators, A (11) 
320. 
resistivity of nitrides and carbides, and their 
m. p., previously undetd., A (8) 230. 
Electrolysis of soda-lime glass; evolution of gas 
and its relation to sorptjon and con- 
ductivity, A (2) 35. 
Electrolytes, action of silica om solns. of, A (3) 
Elutriation for detg. grit in _— as compared 
with other methods, A (11) 314. 
Enamel, behavior of metal oxides in ground coats 
on sheet metal, A (6) 156. 
compn. consisting of oxides of zirconium and 
tin, P (2) 34 
for metals or earthenware, aqueous solns. 
contg. compds. which when mixed form 
insol. ppts., P (5) 127. 
frit drying by heat interchanger connected to 
smelter, A (7) 184. 
kiln with C. F. B. patent interlocking refracs., 
A (6) 172 
lead borate or lead borosilicate, low m. p., 
> (9) 255. 
low m. p., of lead borate type, P (5) 156. 
muffle furs., old and new methods for muffling, 
A (7) 183. 
pigments, vitreous, some old directions for 
making, A (5) 122. 
plant at Ironton Stove and Mfg. Co., de- 
scription of new, A (12) 331. 
pyrometer abuse in, A (12) 331. 
raw mats., chem. anal. of, A (11) 299. 
smelter, double, ground and — coats 


fritted one at either end, A (5) 126. 
smelters, types of, A (3) 62. 
washbasin with attachments, P (2) 34. 


white opaque, on metals, contg. a cerium 
compd. and another rare-earth element 
occurring in monazite sand, P (1) 5. 

Enameled containers for boiling pharmaceutical 

prepns., resist. of, as compared to metals 
and porcelain, A (6) 155. 

vitreous tile, brick, formed from a metal 
plate having inwardly curved edges, P 
(7) 184. 


ware, luster on, obtained by dipping hot ware 
into powders of metallic salts, P (10) 
267. 
testing for bare metal parts by an elec. 
spark method, A (1) 4 
watch-dial, compns., coeff. of expansions and 
working properties of ground-coat and 
cover-coat frits for, A (3) 59, 


Enameling advances in the art of, that have 


reduced costs, A (12) 331. 
both sides of flat articles in a tunnel kiln of 
muffle type by use of convection and 
radiant heat, P (11) 299. 
centrifugally cast pipe, method of, P (3) 62. 
ceram, wares, by refiring article after dipping, 
in aq. soln. of a boron compd., P (6) 156. 
cleaning iron and steel for, solns. and cost of, 
(7) 183. 
conveyor system for carrying articles during 
the coating of enamel and firing, P (7) 
184. 
fur., P (4) 99 
carboradiant, details and opern. of, A 
(3) 61. 


charging fork for, P (6) 156. 
converting closed muffle type into more 
efficient semi-muffle type, A (11) 299 
design; advantages of different types of 
furs., fuels used in each and operg. 
data, A (3) 61. 
with combination of htg. chamber, muffle 
and means for directing hot gases, P 
(1) 5. 
with racks and pins for ware, P (6) 165 
industry, fuel—coal, gas, oil and electricity 
the relative advantages and disadvantages 
A (5) 126. 
of brick and tile, method and app. for, P 
(6) 170. 
oven, P (12) 332. 
porcelain, of iron castings, A (11) 299 
principles of. Cleaning of iron and steel for 
oils, greases and oxides or scale, by 
solvents, chemicals electrolytic cleaning 
and burning off, A (12) 332 
coeff. of thermal expansion, derivation of 
factors used for calcg., A (3) 61 
feldspar, coeff. factors for % batch content 
of potash, soda, lime-feldspars, and 
quartz, A (3) 60 
feldspar, its properties, function in enam 
els, and chem. control especially with 
regard to silica content, A (3) 59 
feldspar, size of grain and its influence 
upon the melting of enamels, A (3) 
61. 
feldspar, specif. concerning relative per 
centages of silica, alkalis, lime, mag 
nesia, and alumina, A (3) 60 
fish-scaling, causes of and remedies for 
(3) 61 
fluorides, calens. of percentage compns 
accounting for fluorides and loss of 
silica involved, A (3) 60 
ground coat enamels for dry process enam 
eling of cast iron, A (12) 331 
melted enamel, calcens. of percentage 
compns. of, A (3) 60 
silica, importance of detg. exactly the silica 
content of feldspars for enameling, A 
(3) 60. 
sheet metal for vitreous, production and prop 
erties of, A (3) 61. 


Enamels, compns. expressed on a percentage 


basis,.A (12) 357. 
flotation of, factors governing behavior of 
A (12) 331 
fluorine compds. in, history of use of NaSiFs 
(6) 156. 
melting furs. for, stationary types of, A (9 


phys. consts. of, A (11) 320. 

soly. of glazes and, used in cooking utensils, 
A (6) 168 

Engineering Geology, B (8) 226. 

England. See Britain, Great. 
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abrasive manuf. in, modern type of automatic 
abrasive paper coating mach., A (3) 52. 

brick indus. in Wales, A (9) 252. 

clay mining for brick ‘making, methods of, A 
(9) 26 

clays, china, description of processes used 
in winning and prepg. of, A (3) 94 

glass, constitution of, papers read at meeting 
of English Soc. of Glass Technology, A 
(9) 246. 

glass houses of Bristol, history of glass making 
and glass masters, A (7) 185 

glass houses of the Leeds district in the 17th, 
18th and early 19th centuries, A (2) 35. 

glass houses on the Wear in the 18th century, 


A (11) 301. 
glass research at the a Phys. Lab., 
report of work for 1924, A (9) 245 


molding and glass sands of vy ool wic h, chem 
anal. and properties of, A (2) ¢ 

potteries of old Liverpool, an extended re- 
search into the history of, A (8) 233 

refrac. mats. and fire clays, phys. and chem 
properties of, A (2) 


smoke abatement conference held in, A (2) 
49 

Whieldon pottery, types of ware found of, 
A (9) 241 


Engler’s viscosimeter, regrading the relation 
between rate of flow of Klever’s viscosim 
eter and, A (4) 109. 
English pottery, lecture on, A (6) 168. 
potteries, lead poisoning in, A (6) 168. 
Pyrex glassware, manuf. of, A (6) 157. 
Etching with fluoride solns. on glass, methods and 
mats. for various types of, (3) 68 
Etruscan ware, frost cracking due to insufficient 
dehydration in a specimen of black 
(6) 176. 
Expansion, coeff. of, of ceram. 
consts., A (11) 320. 
detns. at high temps., method using pre- 
cision cathetometer, A (11) 320. 
Explosive for blasting large masses, 
as an, A (3) 94. 


mats., phys 


liquid air 


Faience, hard, compns. contg. zinc oxide or zinc 
ore and cobalt compd., P (10) 283 
Feldspar deposit in Ontario, Can., A (6) 175. 
deposit in Victoria, Australia, A (2) 43 
for enameling, coeff. factors for % batch 
content of potash-, soda-, and lime-feld 
spars, A (3) 60. 
its properties, function in enamels, and 
chem. control especially with regard 
to silica content, A (3) 59 
size of grain and its influence upon the 
melting of enamels, A (3) 61 
specif. concerning relative percentages of 
silica, alumina, lime, magnesia, and 
alkalis, A (3) 60. 
in Can., deposits, prepn., uses, and markets, 
(5) 145. 
industry of Sweden, A (12) 355. 
method of detg. the ceram. value of, A (12) 
359 
mining and prepn. of, A (12) 355 
production in 1924 and methods of milling, 
(4) 114 
quartz soly. in, influence of grain size on, A 
(5) 137. 
soly. in basic Ca, Mg, and Na compds. and 
sol. fluorides at high temps. of clay, kao- 
lin, quartz and, A (8) 228. 
testing under factory conditions, A (11) 313 
Feldspars, labradorization of, study of, A (11) 
32 


potash, crystal habit considered from a 
minerogenetic standpoint, A (4) 117. 
Fe2O3, allotropy of CreO3, AleOs and, A (8) 231. 
FexO;-CaO-CaSQOy, ternary system, A (8) 214. 
Ferric oxide, magnetic, prepn. of, A (9) 260 
Ferrites of barium, prepn. and properties of, 

(1) 2. 


of calcium, Fe20;.2CaO, 


9 


Fe:O;.CaO and 


properties and prepn. of, A (1) 
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Ferro-concrete buildings in gas and water works, 
destruction due to sol. sulphates and 
soda water on concrete and, A (6) 155. 
Ferrous iron oxide in rocks, detn. of, A (7) 202. 
Filling mat. for pottery, of graphite, lead-powder 
and sulphur, P (10) 267 
Filter, continuous rotary, for slip concn., 
bein, A (1) 20. 
plates, aluminous, properties of, A (4) 109 
porous, of quartz glass particles sintered to- 
gether, P (10) 277. 
stream-line, applied to the filtration of pig- 
ments, A (8) 234. 
Filtering mat. made from shale 
alkali and powd., P (12) 363. 
mat., process of prepg. same from porous 
spent shale by chem. action with caustic 
soda and sulphuric acid, P (12) 363 
Fire brick. See Fire clay brick, brick, fire 
alumina-silica minerals (mullite) found in, 
by HF soln., A (11) 310. 
batch prepn., A (7) 195 
corrosion of, by combustion products, A (8 
21 


Herten- 


treated with 


deformation, relation of rate, load and temp 
on, A (11) 310. 


dry pressing, successful methods of, A (12) 


temp. and time on the de 
temps. of, A (12) 


effects of load, 
formation at high 
344. 

for fur. walls, with vertical and horizontal 
air channel grooves, P (5) 136. 

m. p. of, A (11) 320. 


qualities from a metallurgical standpoint, 
2) 347. 
relation between under-load refractoriness, 


ordinary refractoriness and compn., phys 
and chem. of, A (12) 344. 
resist. to temp. changes of, due to amt., size 
of grain and cryst. form of the SiOz pres 
ent, A (12) 345. 
slag corrosion of silica, magnesite and, A (8 
221. 
spalling and its dependency upon structure, 
porosity, chem. compn., and firing temp 
A (12) 345 
tunnel kilns for ne description of Ger 
man, A (12) 353 
Fire clay, aluminous, for lime kiln refracs., value 
of, A (8) 220. 
brick as a glass fur. refrac. compared with 
sandstone block (Penshaw), A (7) 185 
carbonaceous matter in, observations on 
elimination in Stourbridge, A (12) 345 
changes taking place during indus. firing 
of, as detd. by draw trials and meas 
for true and apparent sp. gr., porosity, 
loss on ignition, vol. contraction, and 
visual inspection, A (12) 346 
manuf., properties and testing of, A (5) 
134 


quenching tests for temp. change sensi 
bility on other and, A (7) 195. 
with special ref. to their use in coal-fired 
boiler settings, testing of, B (6) 178 
A (11) 
corrosion through the action of saltcake, a 
striking instance of, A (2) 35. 
ware, white glazed sanitary, mfg. methods for, 
A (10) 283. 
Fire clay deposits in India, A (12) 356. 
exposed to the weather, effect on chem 
compn., loss of sol. salts, refractoriness, A 
(11) 318. 
impurities in, effect of, A (3) 77. 
of Britain, phys. and chem. properties 
of, A (2) 41. 
refrac. mats., anal. and phys. tests, B (1) 17 
Firing, advantages of forced draft over induced 
draft for kiln-, A (6) 172 
brick and tile, kiln and fuel control as a 
means of reducing cost in, A (4) 113 
brick or tile, use of draw trials for regulating 
watersmoking, oxidation, and finishing 
periods, A (5) 131 
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with indus. gas, comparison of cost data 

with that of coal and wood, A (3) 72. 

during watersmoking advantage, fast, A (6) 
79 


72. 
with forced-in fuels, process of, A (6) 173. 
Fischer-Bauer viscosimeter for detns. on clay 
slips, A (1) 18 
viscosimeter for slips, advantages and dis- 
advantages of, A (8) 227. 
for suspensions, modification, A (6) 171. 

Fish-scaling in enamels, causes of and remedies 
for, A (3) 61. 

Flint conversion into amorphous quartz (tridy- 
mite) at high temps., A (5) 146. 

grinding, perfectly automatic Dorr mill plant, 

A (12) 349 

mining and prepn. of, A (12) 355, 

Flints, thermal expansion influences in bodies 
of semi-porcelain, vitreous china, and sani- 
tary ware, upon the addition of quartzite 
rock and sand, flint rock and pebbles and 
cristobalite, A (3) 80. 

Floater for glass fur. of refrac. mat., P (7) 193. 

for glass fur. with retaining ledge along one 

side, P (7) 193 

Flocculation in colloids, mechanism of, A (12) 
360. 

Floor tile, unglazed, made at Kushequa, Pa., 
description of process and plant, A (3) 
7: 

Flooring plaster, compn. of, A (1) 3. 

Flotation for detg. grit in clays as con:pared with 
other methods, A (11) 314. 

Flue gas anal., calen. of products of combustion, 
A (11) 319 

Fluidity, Rhe as a proposed name for the absolute 

unit of, A (7) 202 

metering and sampling, automatic app. 

for, A (4) 109 

Fluoride compds. added to clay mixt. before 
molding to start chem. reaction, P (4) 98. 

solns. for etching glass, methods and compns. 

of, A (3) 68 

Fluorides, aluminum-alkali metal double compds., 
practically free from iron, production of, 
P (2) ‘ 

in enamels, calens. of percentage compns 

accounting for fluorides and loss of silica 
involved, A (3) 60. 

Fluorine, color reactions with alizarinsulphonic 
acid, A (1) 26 

compds. in enamels, history of use of Nae 

SiFs, A (6) 156 
Fluorspar as an addition to Port. and aluminous 
cements for fluxing, A (1) 
deposit in S. Africa, pure, A (5) 144 
from Transvaal, S. Africa, A (9) 257. 
in cement mixes, effect of, A (6) 155 
in leadless glazes, partial replacement of lime 
by, A (5) 122. 

in siliceous and aluminous cements, effect 
on clinker formation and properties of, 
A (1) 3 

prices, conditions of the industry as reflected 
in present, A (9) 257. 

Fluxes on clay, kaolin, feldspar, and quartz, soly 
action of basic Ca, Mg, Na compds. and 
sol. fluorides at high temps., A (8) 228 

Ford plate glass plant, description of, including 
batch compn., A (8) 214 

Forsterite—anorthite-quartz, system, (12 
359. 

Foshagite, a new silicate from Crestmore, Calif., 
A (9) 258 

Fourcault glass system factory opening in Bel- 
gium, world’s largest, A (11) 300 

process of drawing sheet glass at Clarksburg, 
A (3) 69. 

Bauxite industry, rapid development 
due to growth of aluminous cement indus 
and use of Al metal in elec. equip., A (9 
242 
cements, aluminous, specif. for, A (5) 124 

slag, specif. for, A (5) 124 
ceramic indus., advancement attained due to 


Fluids 


. France 


the indus. management agreement between 
France and Germany, A (9) 262 
“Ciment fondu"’ indus., increase of, A (9) 
242. 
manuf., progress of, A (8) 210 
fuel congress at Paris, 1924, papers presented 
at, A (2) 49 
glassware, lab., chem 
Labo, A (10) 270 
kaolin quarries of the region d’Echassiéres, 
Allier (France), description of, A (3) 87. 
Pasteur fund for scien. labs., A (6) 178. 
Freezing point detns., app. for m. p. and, A (4 


, and thermal resist. of 


French soft earthenware, use of magnesia, lime, 
and dolomite in the manuf. of, A (3) 79 
Frit kiln with inclined bridge arrangement, P 
(10) 284. 
Frost cracking due to insufficient dehydration 
in a specimen of black Etruscan ware, A 
(6) 176. 
Frosting glass, process and compn. of powd 
glass and sodium silicate soln., P (2) 39 
glass, treatment with a bifluoride after the 
usual frosting process, P (12) 340 
Fuel burning, excess air and the extra cost of, 
chart and calens. for detg., A (4) 112 
coal as an indus., factors detg. choice of, A 
(5) 150. 
combustion, influence of pulsations on gas 
producer, A (12) 353. 
Congress at Paris, France, 
presented at, A (2) 49 
conservation by firing in tunnel kilns, data on, 


1924, 


papers 


(6) 171. 
consumption in different glass furs., A (6) 
156 


cost for indus. htg. for furs. with and without 
recuperation for different operg. temps 
A (6) 173 
economy by kiln insulation, A (6) 1 
methods of practicing, A (11) 324 
obtained by air prehtg., mathematical 
discussion, A (8) 225. 
gas anal., concise information for making, 
A (5) 143 


manuf. and costs of blue water gas, A (4 


gases, relations of thermal quality to value of 
‘ 

gaseous, classification and discussion of burn 
ers for, A (4) 

htg. value calcn 
(10) 293 

in the enamel indus., advantages and dis 
advantages of coal, oil, gas, and elec 
tricity, A (5) 126 

mixing, powd. coal and clay, A (6) 172 

oil atomizing, detailed cost figures, A (5) 150 


from its ultimate anal., A 


burner without atomizing agent, A (5 
43. 
burning and oil burning equip., uses 


merits, and kinds of, A (5) 143. 
burning auxiliary equip., as tanks, proper 
pipe sizes, gages, A (12) 353 
hazards of indus. burning of, A (4) 112 
storage and handling, A (4) 112 
system to grade of oil used, relation of, A 
(4 
warmer at burner, automatic elec., A (12 
352. 
pulverized, conditions desirable for highest 
efficiency and max. capacity in a boiler 
fur., A (12 
efficiency for elec. plants of, A (10) 294 
factors controlling radiation in furs. using 
¢ 
saving indirectly made by fast firing during 
watersmoking, A (6) 172 
Fuels, combustion devices for solid, A (7) 205 
forced-in, process of firing in shaft kilns with, 
A (6) 173 
selection of furs. and, consideration of the 
numerous factors involved in the proper, 
A (12) 352 
Fullers’ earth, plasticity of, process of increasing 
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plasticity with addition of oxalic acid, P 
(10) 294. 

properties, production and compn. on, A (3) 
R7 


‘ 
test for relative decolorizing efficiencies of 
clays and, A (11) 319 
Furnace, all-ceram., for carrying out chem. 
processes involving interaction of corrosive 
mats. at high temps., P (9) 257. 
annealing, utilizing the ht. stored in the an- 
nealed articles in a non-oxidizing atm., P 
(4) 99. 
boiler, conditions desirable for highest effi- 
ciency and max. capacity for pulverized 
coal, A (12) 344. 
design, relation between fur. temp. and 
life of fur. lining and efficiency of fur., 
A (5) 134 
bottoms for open-hearth furs., method of 
making in hot fur., dolomite, P (5) 136. 
comparisons, fair basis for, A (5) 126. 
conical grate with ash ring, scraper and re- 
volving mechanism for, P (8) 225 
with series of rings and lifting ele ments for, 
> (8) 225, 
continuous-htg., comprising htg. chamber 
with track, and combustion chamber for 
pulverized fuel, P (11) 315. 
crucible melting, with refrac. lining and silicon 
carbide flue system within lining, P (10) 
281 
efficiency, insulation increases, A (5) 126. 
See Electric fur. 
for crucibles, with resistors supported on 
thin refrac. plates, P (6) 175. 
having a mass resistor of graphite grains, 
transmitting the heat through a wall 
of SiC to the ware, A (12) 354. 
induction, uses and advantages of high- 
frequency, A (3) 84 
protecting oxidizable resistor members 
by vitrifying in place thin granular 
layers, P (6) 175. 


resist., with refrac. resistor members, P 
(6) 174 
resistor, with resistor-supporting plates 


and heavy preformed resistor members, 
P (7) 200 
with lining made of 
brick, P (5) 144 
with movable base portion carrying mat. 
to be htd. and a htg. element, P (10) 
285. 
with resistor member, P (6) 174. 
with resistors of thin flat refrac. plates 
with spacing members of a conducting 
nature, P (6) 174 
enameling, P (4) 99. 
converting closed muffle type into more 
efficient semi-muffle type, A (11) 299. 
with combination of htg. chamber, muffle 
and means for directing hot gases, P 
(1) 5. 
with racks and pins for ware, P (6) 165. 
for firing, agglomerating, etc., of lime, gyp- 
sum, cement, ores, etc., vertical a 
fur. with spiral receptacle for mat., P ( 
126. 
glass. See Glass fur. 
construction and opern. of new, A (2) 36. 
design of a 14-pot recuperative, A (3) 69. 
for continuous sheet glass drawing with 
alternating drawing and rehtg. cham- 
bers in communication, P (8) 217. 
for pots with channels and radiating heat 
sources therein, P (5) 142. 
patent Stein pot, description of, A (7) 
186. 
patent 


specially notched 


“Torpedo” tank, description of, 


(7) 186. 
glass-refining, with 


melting chamber and 


working chamber, and intermediate cham- 
bers with htg. 
them, 
glass tank, 
chambers, ports, etc., 


electrodes immersed in 
P (11) 306. 

design especially of combustion 
A (7) 189. 
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design of regenerators, flues, and stacks, A 
(7) 189. 

new ideas for the design of, A (7) 189. 
water-cooled, P (1) 11. 

glass, with piers and arches each formed of a 
single block of refrac. mat., P (6) 160. 

lining made by repeated applications of sodium 
silicate solns. and clay suspensions al- 
ternately at moderately high temps., P 
(6) 168. 

production, well-insulated doors boost, A (5 
126. 


ring, for firing refracs. and the like, with a 
plurality of chambers and ducts between 
them, P (5) 144. 

temp. control by automatic motor operated 
valves, A (12) 353. 

walls, water-cooled, relationship 
boiler efficiency and, A (7) 194. 

with htg., combustion, and prehtg. chambers 
with specially arranged flues, P (8) 225. 

with wall of inner and outer portions with air 
apertures, P (10) 282 
Furnaces, ceram., review and discussion of the 
principles involved in the construction and 
opern. of, A (1) 23. 


between 


enamel muffle, old and new methods for 
muffling, A (7) 183. 
enameling, advantages of different types of 


furs., fuels used in each and operg. 
data, A (3) 61. 

carboradiant; details and opern. of, A 
(3) 61. 

charging fork for, P (6) 156. 


glass, fuel consumption in different, A (6) 
156. 
melting, description of a number of types 


of pot and tank, A (5) 128. 

high temp., having a shell for the combustion 
chamber made of two water drums con 
nected to a steam drum by refrac. water 
tubes with refrac. brick spacing, P (12) 
004. 

rabble and rabble arm for metallurgical, P 
(5) 141. 

selection of fuel and, consideration of the nu- 
merous factors involved in the proper, A 
(12) 352. 

water-cooled, of the finned type, A (5) 134. 

Fused quartz. See Silica glass, Quartz glass. 

app. for melting quartz in a vacuum, and for 
compressing the slug, P (7) 196. 

bubble free, description of MHelberger’s 
patent (1913) and method of fusing 
quartz in vacuo and cooling under press. 
of a compressed gas, A (3) 70. 

phys. data of, A (7) 185. 

process of shaping during melting, P (9) 253 

Fusion points of compds., elements, oxides, and 

carbides, A (10) 288. 


Garnet abrasives, mfg. methods described, A 
(3) 52. 
Gas anal., concise information for making fuel, 
A (5) 143. 
brick firing with city, A (1) 2 
burners for complete mixing. at gas and air 
before entrance to fur., A (7) 199. 
“concrete,’’ a porous building mat. made of 
Port. cement, burnt shale, and lime, 
properties of, A (1) 3. 
fired oven or tunnel kiln with transverse 
flues connected with gas supply, P (8) 225 
firing in tunnel kilns with burners using hot 
air and adjustable for atmospheric con- 
trol, P (11) 317. 
of brick as compared with coal- and wood- 
firing, cost and other data for, A (3) 72 
generation, forced draft, oe and dis- 
advantages of, A (12) 332. 
natural, in Can. locations and uses, A (5) 150 
producer, as an indus. fuel compared with coal, 
(2) 45. 
purified and used for firing porcelain kilns, 
A (1) 23. 
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reactions in the fuel bed of a, by gas 
sampling and anal., A (9) 256. 
producers for the glass industry, recent de- 
velopments in, A (6) 158. 
heat balance of, data and directions for 
caleg., A (3) 91. 
some notes on improvements in, A (11) 
301. 
supplied at low press., utilizing, A (7) 205. 

Gaseous fuel, classification and discussion of 
burners for, A (4) 111. 

Gases, fuel, relations of thermal quality to value 
of, A (2) 47. 

Gasoline locomotive, economy of, A (1) 19. 

Geikie, Sir Archibald, British geologist, obituary, 
A (2) 50. 

Geist oil burner used on brick and tile firing, 

(6) 172. 

Gel replacement, a new aspect of metasomatism, 
as by silica gel, by sulphides, arsenides, 
and sulpharsenides, A (4) 114. 

Gelatin soln., thermal condy. of, A (1) 26. 

Geochemical distribution of the elements, A (7) 
201. 

Geochemistry, data of, A (8) 230, B (7) 202. 

Geology, Engineering, B (8) 226 

German brick mach. with driving ~. 
completely inclosed, new, A (3) 73. 

giass indus., problems of raw mats, for the, 
(3) 69. 
raw mats. for the glass indus., A (2) 36. 

Germanium glasses, made by melting GeOzs, and 
by substituting it for SiOe in flint, boron, 
and barium glasses, A (9) 246. 

Germany. Brick buildings in northern, descrip- 
tion of, A (7) 194, 

brick industry at the present time, A (9) 249. 
cements, high-alumina, research concerning 
the effect of lime variation on the prop- 
erties of, A (5) 126. 
ceram. indus. of France, advancement at- 
tained due to the indus. management 
agreement between France and Germany, 
(9) 262. 
glass indus. trade school of Zweisel, A 11) 
324. 
glasses, lab., resist. - chem. reagents of Jena 
and other, A (8) 217. 
lab., resist. to chem. reagents of Jena and 
Thuringian and other, A (8) 216. 
Jena glass, an account of the types of glass 
manufactured by Schott and Co., A (3) 69 
osmosis plant at Carlsbad, A (12) 363. 
porcelain, elec., development in, A (12) 348. 
insulator designs, latest, A (12) 348. 
Port. cements, with high lime cementation 
index, very fine grinding and addition of 
gypsum, for high “early-strength” ce- 
ments, A (5) 125. 
refrac. for boilers, proposed specifs., A (4) 106. 
industry since 1871, and its present status, 
statistical, A (9) 252. 
silica brick for coke ovens, comparison with 
Amer., A (10) 280. 
kilns for fire brick production, A (12) 353. 
Gibbs, J. Willard, on the science of phys. chem- 
istry, the influence of, A (7) 206. 

Gibbsite, htg. behavior of, loss of water at differ- 
ent temps., A (10) 288. 

Glass, absorption, for high ultra-violet rays by 
fusing pure cerium compd. in a reducing 
batch, P (7) ). 

absorption, for hot violet rays contg. cad- 
mium, P (7) 191. 
of water from the gas phase on plane 
surfaces of platinum and, A (12) 334. 
adsorption of gas by, preliminary meas, of 
primary gas grown skin, A (7) 185. 
allotropy of, from a consideration of the 
viscosity-temp. relationship, A (6) 157. 
alumina in, desirable properties induced by 
addition of, A (4) 100 
effect on melting rate, chem. resist. and 
working range, A (7) 185. 
annealing. See Annealing glass. 
and chilling of, dependency of stability, 


‘el 


heat absorption and evolution, d. and 
other properties on the, A (3) 69. 
and re-annealing of, equations showing 
relationship between strains of differ- 
ent types, A (6) 157. 
by rapid htg., maintaining at max. temp 
and rapid rer P (8) 217. ° 
schedules for, A (12) 333. 
technique of, A (11) 303. 
with the elec. leer, A (9) 247. 
antimonious oxide influence on a selenium 
decolorized, A (2) 34. 
antimony oxide content between 1 and 20% 
crown glass, P (9) 249. 
in cerium glass, up to 16%, P (9) 249. 
arsenious oxide influence on a selenium de- 
colorized, A (2) 34, A (11) 301 
as a supercooled amorphous fluid, from X-ray 
anal., A (12) 334. 
articles, mech. for transporting hollow, with 
a vacuum gripper, P (6) 159. 
barium carbonate in, influence of PbO and, 
A (6) 156. 
in, action of, A (8) 215. 
batch prepn. by forming powd. batch into 
granules, P (9) 247. 
blowing and trimming mach. with die, P (1) 9 
automatic, history and modern advances 
of, A (12) 333. 
complete automatic, A (2) 36. 
mach. for bulbs from tubing, automatic, 
P (6) 173. 
mach., multiple, for tubes, P (1) 7. 
mach. with separable mold, P (11) 305 
mechanism, P (4) 104. 
spindle app., P (12) 338. 
bond of metals with porcelain and, A (9) 245 
borax, coloring due to colloidal free metal of 
Au, Ag, and Pt wheu their salts are 
fused in borax, A (1) 7. 
coloring due to metallic metaborates of 
Co, Ni, and Cu when their salts are 
fused in, A (1) 7. 
boric acid in, effect on thermal expansion, 
durability, and lamp-working qualities of 
chem.-resisting, A (11) 302. 
borosilicate, contg. K as main alkali metal 
ingredient, for optical purposes, P (4) 
105. 
for high resist. to soln., A (3) 64 
with coeff. of expansion of 0.0000032, P 
(1) 7. 
bottle-making in Indo-China, A (8) 216 
bottles or vials, mach. for making, P (6) 160 
bulbs on capillary tubing, device for blowing, 
P (11) 303. 
pressing plunger for blanks with serrated 
neck for elec. lamp, P (4) 104 
bullet-proof, of thick and thin sheets with 
binder between, P (10) 275. 
calcium phosphate influence on a selenium 
decolorized, A (2) 34. 
cased, and articles having a coating resistant 
to alk. metals, P (10) 274. 
ceria in, color effects due to inclusion of ceri a 
in 3SiO2 and R’’O, 
0.5B2Os, 3SiOz, with substitutions of oxides 
of Na, K, Ca, Mg, Zn, Ba, and Pb with 
and without the presence of nitrates as 
oxidizing agent, A (3) 64. 
cerium, contg. up to 16% antimony oxide, 
P (9) 249. 
chem. anal. of mat. from works of Val-Saint 
Lambert, A (4) 100. 
methods for analyzing ordinary-, boro 
silicate-, and barium-crown, and ordi- 
nary- and barium flint, proposed as 
stands, for Japan, A (3) 88 
chem.- -resisting, boric acid in, effect on thermal 
expansion, durability and lamp-working 
qualities, A (11) 302. 
chilling and annealing; dependency of stabil- 
ity, heat absorption and evolution, d. 
and other properties on the, A (3) 69 
coating processes whereby silica is pptd. by 


an ammonium salt form a silicate soln., 
>» (5) 129 
cobalt oxide influence on a selenium de- 
colorized, A (2) < 
coeff. of thermal expansion of, quick inter 
ference method for recording and measur 
ing, A (3) 82 
colored, effective wave-length of, as a function 
of the color temp. of radiation trans- 
mitted, A (9) 245 
in goblet making, batches for, A (9) 246 
coloring action of S and Se due to formation 
of sulphides and selenides, A (6) 158, 
with nickel oxide in different types of, A 
11) 303. 
colorless, production in tank fur. with Se as 
the decolorizer, A (3) 68 
compn., low SiOe, high AlOs, an alk. earth 
oxide, P (5) 130 
of low expansion, P (12) 340 
condy. and sorption of, evolution of gas and 
its relation to, A (2) 35 
condy. variation with high frequency and with 
dielectric const., A 1) 320. 
constitution of, A (11) 302. 
papers read at meeting of English Soc 
of Glass Technology, A (9) 246 
Container Assoc., statistical dept. of the, A 
11) 300 
corrosion by water of surfaces of, order of 
resist, to corrosion of the oxides in glass 
given, A (7) 
continuous sheet, drawing and flattening table 
for P (5) 30 
roller table for machs., P (2) 37. 
control of factors causing defects in, by 
application of technical methods, A (4) 100. 
cullet in batches of, effect of, A (11) 303 
cylinder drawing, cooling device for, P (7) 191 
with app. having a ladle with heated glass 
receiving chamber, P (9) 248 
cylinders, method and app. for making glass 
by drawing, P (3) 70 
method and app. for splitting, P (11) 306. 
method of drawing hollow, P (10) 272 
crown, contg. 1—-20% antimony oxide, P (9) 
r4¢ 


249. 

decorations as metal overlay and cutting, 
d S) 216 

delivering device, method and app. for viscous, 
P (1) 9 


designs, Old Sandwich, exhibition, A (11) 300, 
protection by patent, necessary quali 
fications for, A (9) 245. 
devitrification phenomena in practice, A 
4) 100 
die, a, A (3) 63 
double-walled vessels, produced by molding 
a hollow glass body with completed double 
rim and a dome portion to form the inner 
walls, P (12) 337, 
draining furs., P (8) 222 
drawing bait and holder for glass-drawing 
machs. used in processes of drawing 
glass, P (2) 39 
method of producing hollow articles, P 


(2) 39 
elasticity and strength of, observations of, 
(2) 36 


elec. condy. of, laws expressing, A (6) 158. 

etching methods with fluoride solns. for various 
types of etching, A (3) 68. 

exhibition at the Leipzig exposition of build- 
ing, bottle, and art glass, A (8) 215 

factory, Fourcault system, opening in Belgium, 
world’s largest, A (11) 300 

factory's centenary, Old Sandwich, A (10) 270. 

fatigue in, shown in piezoelec. expts., A (6) 
158 

faults in, description of typical, A (11) 301. 

feeder in container, P (1) 8, P (1) 9. 
plunger drive, P (7) 192 

feeding and gathering device, P (11) 305. 
app., P (11) 304 
app. for blanks, P (7) 190. 
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app. situated under outlet in glass tank, 
P (7) 192 

control, process and app. for, P (6) 159. 

device, electrically heated, P (8) 218 

mach., P (4) 104. 

mach. with screw conveyors, automatic, 


P (1) 10. 
filter app. made by sintering glass powder, 
(7) 198. 


flint, industry’s plea for support by British 
Government refused, A (12) 334. 
float with nipple, P (10) 272. 
for illuminating engineering purposes, re- 
quirements of, A (11) 303 
-forming app., marvering mechanism for, 
P (4) 103 
mach., P (1) 8, P (4) 103, P (10) 273, 
P (10) 277, P (11) 305. 
mach. for bottles, P (10) 277 
mach. for mold type, P (6) 162. 
mach., lid take-off for, P (10) 273 
mach., traveling funnel guide for, P (6) 161 
mach. with rotatable mold carrying table 
etc., P (8) 219 
forms with bore, process for producing, P 
1) 10 
from blast fur. slag by leaching out calcium 
and magnesium silicates with soln. of 
alkali metal silicate, and adding other 
ingredients to complete the batch, P 
(3) 70. 
frosting, process and compn. of powd. glass 
and sodium silicate soln., P (2) 39 
treatment with a bifluoride after the usual 
frosting process, P (12) 340 
furnace. See Furnace, glass. 
construction and opern. of new, A (2) 36 
design of a 14-pot recuperative, A (3) 69 
floater of refrac. mat. for collecting glass, 
(7) 193 
for continuous sheet glass drawing with 
alternating drawing and rehtg. cham- 
bers in communication, P (8) 217 
for pots with channels and radiating heat 
sources therein, P (5) 142 
patent Stein, description of pot, A 186 
patent ‘“‘Torpedo’’ tank, description of, 
(7) 186 
refrac., properties of a sandstone block 
in comparison with fire clay as, A (7) 
185. 
tank, with outlets for cullet forming, P 
(7) 191. 
with piers and arches each formed of a 
single block of refrac. mat., P (6) 160. 
furs., feeding device for, P (1) 10 
fired with powd. coal, A (9) 245 
fue! consumption in different, A (6) 156, 
plunger-operg. mechanism, P (8) 219 
gas generator, advisability of central, for 
plants, A (8) 216. 
-gathering app., P (8) 218 
and treatment thereof on blowpipes, P 
(11) 305. 
elec. automatic control for grinding and 
polishing glass on traveling tables 
P (9) 249. 
hardening of, by chilling a low coeff. of ex- 
pansion glass, P (6) 159. 
houses of Bristol, England, history of glass 
making and glass masters, A (7) 185 
on the Wear (England) in the 18th cen- 
tury, A (11) 301 
industry, application of science to, A (9) 
545 


245 

developments as compared by study of 
new patents—comparison of attention 
given to forming dept. and melting 
dept., A (7) 189. 

German raw mats. for the, A (2) 36. 

in Austria for 1923, A (2) 36 

in Czechoslovakia, conditions of, A (2) 36. 

in North America, the present position 
of the, A (2) : 

problems of raw mats, for the German, 
A (3) 69. 
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pyrometers for, application of, A (4) 100. 
trade school of Zweisel, Germany, A (11) 
vast changes due to the Colburn (Libbey- 
Owens) patents involving mach. made 
ware, A (9) 246. 
ink for printing on, P (8) 218. 
insulators of suspension pin type, method of 
pressing pin into position, P (9) 247. 
suspension type with metal clapper, P 
(8) 220. 
Irish, description of old and new, A (6) 158. 
iron oxide content in glass sands for bottle, 
window, plate, flint, and soda-lime glass, 
A (10) 286. 
jar machs., description of Winder and Dauben- 
speck, A (3) 62. 
Jena, an account of the types of glass manu- 
factured by Schott and Co., Germany, 
A (3) 69 
chem. action of caustic soda on, dissolving 
of ZnO, A (7) 189. 
lab., boric acid as a constituent of, properties 
induced by, A (11) 302 
lamp chimneys, finishing 60,000 a day, A 
(4) 100. 
lead-borate or lead borosilicate, low m. p., 
P (9) 255. 
leer, a removable attachment acting as an 
extra station for a, P (7) 191 
continuous, description of, A (7) 186. 
for cooling pots of glass from batch melting 
temps. to working temps., P (3) 70. 
low m. p., of lead borate type, P (6) 156. 
luster on, obtained by dipping hot ware into 
powders of metallic salts, P (10) 267. 
magnesia in soda-lime-silica, effect on vis- 
cosity by substitution for lime of, A (11) 
303 
making, principles of: automatic mach., 
changes in glass compns. and their 
effects, due to introduction of, A (3) 63. 
principles of: calens. of batch and melt, 
cubical expansion, A (3) 62. 
principles of: chem. compn. and its effect 
upon phys. properties of glass, A (12) 
principles of: raw mats., oxidizing agents, 
decoloring agents, colors and opacifiers, 
A (3) 63. 
principles of: selenium, its use and in- 
fluence on ruby, amber, wine, and de- 
colorized glasses, — 63. 
sand used for, A (7) ’ 
mach. made, vast changes in on industry due 
to the Colburn (Libbey-Owens) patents, 
A (9) 246. 
manuf., alumina for, prepn. from aluminum 
silicates as clays, shales, coal refuse, 
feldspar, etc., P (1) 12. 
epochs in manuf. of, A (10) 270. 
having an elec. resist. htg. element of 
chromium alloy as part of app., P (10) 


27 

in Australia, a progressive enterprise, A 
(2) 36. 

mfg. firms, census of 1921 and 1923, A (3) 64. 
melting by fuel oil and coal, equipment and 

operg. costs, A (11) 300. 

fur. practice, study of combustion, and 
effect of excess air and excess gas, 
A (12) 333. 

fur. with gas feeding means whereby a 
pair of nozzles may be moved relative 
to — other in a vertical plane, P 
(12) 335. 

ro. , description of a number of types of 
pot and tank furs., A (5) 128. 

in a vacuum, app. for, P (7) 190 

tank fur. with melting and working com- 
partments so shaped as not to have any 
right-angled corners, P (12) 340, 

tanks, performance of, A (11) 300. 

Theorie der Glasschmelizkunst als physi- 
kalisch-chemische Technik. Vol. II 
Theorie u. Praxis, B (7) 190. 


thermal efficiency of, A (9) 245. 
metal coating of porcelain and, as for brass, 
copper, silver, P (12) 329. 
mixing of ingredients for, notes on, A (2) 36 
mol. aggregates in, evidence for, A (6) 158 
mold made of metallic alloy with a finely 
pitted inner surface, P (12) 339. 
molding app. comprising a table with hori- 
zontal rectilinear movement, and 
contg. dies to engage with dies held 
in a vertically movable table, P (12) 
340. 
app. with sectional hinged mold, base, 
valve, etc., P (9) 247. 
flask, P (10) 276. 
mach. with press. plunger and means for 
supplying fluid press., P (12) 338 
molds, alloys as substitutes for cast iron for, 
A (11) 301. 
clamp for, P (6) 171. 
molten, app. for obtaining charges, of P (4) 
10 


app. for sepg. into mold charges, P (10) 272 
container of refrac. clay with silicon 
carbide outer shell, P (10) 274. 
cooler-chamber construction for, P (12) 
335. 
cutting device, P (1) 10. 
delivering app., P (1) 11. 
feeding app., P (11) 307 
feeding device, P (11) 304. 
feeding device for, P (10) 273. 
mechanism for transferring gobs of, P 
(10) 276. 
method and app. for flowing, P (1) 11. 
method of obtaining varying charges of, 
P (4) 101. 
mold charging device for, P (1) 9 
mold-filling app., P (12) 334. 
refrac. cut-off block or valve for, P (9) 
shearing device for, P (1) 14. 
valve for, P (11) 307. 
muffle leer, with independent removable 
metallic units serving as muffles, P (2) 38, 
Naz2O.3SiO:2, resist. to soln. can be increased 
by addition of oxides in the order K2O, 
Na2O, B203, BaO, CaO. MgO, PbO, ZnO, 
AleOs, SiOz, A (3) 64 
nickel oxide as a coloring agent for different 
types of, A (11) 303. 
optical, borosilicate contg. K as main alkali 
metal ingredient, P (4) 105. 
history and description of manuf. of, A 
(6) 157. 
origin of, A (3) 64. 
ornaments, silvering of, A (3) 69 
photo-elastic consts. of, as affected by high 
temps and by lapse of time, A (11) 303, A 
(8) 216. 
phys. chem. state of, A (2) 36 
piezoelec. expts. performed on, A (6) 158 
plant, conveyors save space in, A (8) 214 
flint, A (11) 300 
milk bottles, at Columbus, Ohio, A (11) 
300. 
plate. See Plate glass 
fatigue developed by loading, A (6) 158 
grinding, method for continuous process 
of, P (1) lk 
polishing and grinding, method for con 
tinuous process of, P (1) 1: 
plates, casting table method and app. for 
manuf. of, P (1) 12 
method of making by htg. layer of glass 
on a horizontal supporting medium 
having a lower fusing point than the 
glass, P (11) 307. 
process and app. for handling by vacuum 
lifting frames, P (2) 37. 
“pollopas,’’ an elastic org. subs. resembling 
flint glass, A (8) 216. 
polymorphism and tempering of, evidence of 
solid soln., A (10) 271. 
porous heat- insulating mat., cavities formed 
by zine vapors, P (6) 158. 
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pot with hollow rib in the bottom for passage 
of heat and gases, P (11) 306 
pots, clays for, study of thermal expansion 
and contraction of, A (3) 75. 
cleaner for hot, P (1) 7. 
in Amer. and European practice, differ- 
ence between, A (12) 334. 
pressed, causes of crizzles and skin-wrinkles 
of, A (9) 245. 
pressing and blowing mach., P (5) 129. 
product, cost of the, A (4) 100. 
refining fur. with melting chamber and work- 
ing chamber, and intermediate cham- 
bers with htg. electrodes immersed in 
them, P (11) 306. 
molten glass in pots taken from a tank 
or pot at batch melting temps. is 
passed through a leer reaching the 
cooled end ready for working, P (3) 70. 
refracs. made of sillimanite, prepn. and 
properties of, A (8) 215. 
reinforced, app. for fabricating, P (11) 306. 
oven-chamber and app. for making, P 
(8) 218. 
research at the Nat. Phys. Lab. (England), 
report of work for 1924, A (9) 245. 
Resista, for lab. ware, A (2) 36 
resistant to temp. changes, compn. for, P 
(12) 340. 
rods, method of mfg., P (6) 160. 
Roman, historical, A (11) 303. 
salt cake vs. soda ash for glass batches, A 
8) 216 
selenium decolorized, influence of arsenious 
oxide, calcium phosphate, antimonious 
oxide, and cobalt oxide on, A (2) 34, 
A (11) 301. 
in, coloring action due to formation of 
selenides, A (6) 158. 
severing app. of an electrically htd. element, 
P (10) 274 
shaping machs., taking-out device for, P 
(10) 272 
sheet, app. for making continuous, P (1) 8. 
app. with draw-pot contg. molten glass 
and means of directing heat along the 
border portions of the pot, P (12) 339. 
bending roller for drawing sheets, with 
differential peripheral speeds, P (5) 131. 
clamp, P (4) 102 
continuous, app. for changing bending 
rolls on drawing machs. for, P (5) 130. 
continuous, app. for making, P (2) 37, 
continuous, app. of opposing belts or 
bands with endless chains, P (9) 247. 
continuous, drawing app., P (10) 273 
continuous, drawing app. with bending 
rolls having smaller diam. at center 
than at énds, P (5) 131. 
continuous drawing app. with endless 
carriers bearing brackets and glass 
sheet clamping device, P (12) 336. 
continuous drawing of, with roller, porous 
bending roller and a temp. affected 
roll, P (12) 335. 
continuous, glass drawing tank with clay 
bar extending across it, P (9) 248. 
continuous manuf., with vertically down- 
ward forming means, P (10) 276, 
continuous, method and app., P (10) 274. 
continuous, process and app. for making, 
(2) 37. 
continuous, process of forming with parallel 
traveling press. on iis opposite faces, 
(7) 19 
cooler- chamber construction for molten 
glass, P (12) 335. 
counterbalanced clamping device for, P 


(4) 102. 
dipping app. with endless conveyor, P 
(5 30. 


drawing app., P (10) 275. 

drawing app. and method, for lifting of 
sheets in slots from a glass reservoir, 
P (6) 163. 

drawing app. and process with secondary 
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tank having a discharge slot directed 
downwardly and means for turning 
ribbon horizontally to leer, P (12) 336. 

drawing app. having glass tank extension 
with cover provided with a transverse 
opening and means of moving it, P 
(12) 337. 

app., means or lowering temp. of 
surface glass in a tank before drawing 
it into sheets, and means for introduc- 
ing cooling medium, P (12) 337. 

drawing app. with drawing drum having 
flattening plates, and htg. element, P 
(12) 336. 

drawing app. with reel over bath, P (10) 
274. 


drawing app. with tank, means for drawing 
sheet and a slit .refrac. bar below sur 
face of molten glass in position, P (12) 
339. 
drawing, arrangement. for controlling or 
regulating thickness during verticai 
drawing, P (11) 306. 
drawing, continuous; process and mech- 
anism for, P (3) 71 
drawing device consisting of twu opposing 
endless belts, one of which is slotted 
to permit cutting of sheets in transit, 
P (12) 336. 
drawing fur., P (1) 8. 
drawing, method of interrupting longi- 
tudinal cracks in, P (10) 274 
drawing process whereby rotating frictional 
drawing means are applied to the sides 
of sheet to draw it and chill it by 
radiation, P (12) 337. 
edge-holding device for drawing, P (1) 11. 
edge-holding device for use in drawing 
continuous, P (2) 39. 
forming app. in which alternate htg. and 
cooling creates a floating unit of plastic 
glass which is then drawn off as, P 
(12) 335. 
forming in continuous opern. by moving 
an unconfined pool of molten glass on 
a flat traveling surface to a forming 
pass with definite thickness, P (12) 339 
forming method and app., consisting in 
causing molten glass to flow in laterally 
divided form around and down a di- 
recting part to form a single sheet, 
P (12) 338. 
leer for annealing continuous, P (4) 101 
mach., with specially equipped fire pot, 
> (2) 38. 
making app. with clamping bars moving 
in an endless chain, P (10) 275. 
manuf. by placing layers of molten glass 
on periphery of a gathering roll and 
applying centrifugal force, P (10) 276 
manuf. with sheet section pressing means 
P (10) 275. 
means for manuf. of continuous, P (1) 12 
modern methods of mfg., A (11) 303 
modern processes of mfg., A (9) 244. 
process and app. for forming and anneal- 
ing continuous, P (1) 8 
process of making ornamental, P (6) 160. 
reheating burner for, P (5) 131. 
rolling pallet with anchoring device, P 
(1) 10 
“splinterless’” reinforced, consisting of 
cellulose acetate sheet between glass 
sheets, with glass treating and ce 
menting compns. given, P (5) 131. 
the Fourcault process of drawing, A (3) 69. 
transfer app., track, cars, ete., P (5) 131. 
silver mirrors, desilvering fragments of, P 
(1) 12, 
silvering, practical glassworker’s recipe, A 
(5) 129. 
soda-lead-oxide-silica, weathering due to 
variations in packing in a concrete store- 
house, washing with reagents, and ad- 
dition of ingredients to the glass batch as 
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TiOz, ZrOz, SnOz, ThOr, A 
(3) 68. 
soda-lime, electrolysis of; evolution of gas and 
its relation to sorption and condy., A (2) 35. 
soda-lime-silica, condy. of annealed and un- 
annealed; electrolysis in, A (10) 271. 
effect on viscosity by substitution of mag- 
nesia for lime in, A (11) 303. 
electrolysis of—evolution of gas and its 
cr to sorption and elec. condy., 
A (3) 68. 
sorption of water ? conditions influenc- 
ing it, A (5) 12 
weathering due to re in packing in 
a concrete storehouse, washing with 
reagents, and addn, of ingredients to 
the glass batch as K2O, AleOs, TiOs, 
ZrOz, SnOz, ThOs, A (3) 68. 
sodium metaphosphate, coloring due to col 
loidal free metal of Au, Ag, and Pt when 
their salts are fused in, A (1) 
metaphosphate, coloring due to metallic 
pyrophosphates of Co, Ni, and Cu 
when their salts are fused in, A (1) 7 
sorption of ammonia and carbon dioxide by 
Time and press. relationships, A (6) 
oe 


of nitrous oxide and sulphur dioxide by, 
A (11) 302. 
of water by glass and its relation to the 


elec. condy. of, A (3) 68. 
spark-plug bushings, molding app. for mak- 
ing, P (3) 70. 
sponge and process of making same, P (2) 38. 
stability of, due to mixt. of silicates which 
mutually “‘protect’’ each other from 
crystallization, A (3) 64. 
stained, old, A (11) 300. 
stones in bulb, microstructure and classi- 
fication of, A (3) 75. 
strass, batch compns, for the base of artificial 
gems, A (6) 157. 
structure detd. from X-ray anal., A (12) 334. 
studies reported on in 1924, A (6) 157 
sulphur in, coloring action due to sulphides 
formation, A (6) 158 
surface layers, on. A (10) 272. 
tension studies on, A (6) 157. 
surfaces attacked by different agents, micro- 
scopic study of, A (12) 333. 
take-off mech., P (7) 192. 
tank block corrosion, theory concerning, A 
(4) 100. 
description of raw mats. manuf., chem. 
compns. and microstructure of Japa- 
nese chamotte, A (3) 75. 
refractoriness, insoly., low porosity, and 
mech. requirements of, A (11) 303. 
sizes and types of window, A (5) 128. 
tank design, especially of combustion cham- 
bers, ports, etc., A (7) 189. 
of regenerators, flues and stacks, A (7) 189. 
tank fur., factors affecting the life of, A (4) 
100. 
new ideas for the design of, A (7) 189. 
water-cooled, P (1) 11. 
tank opern., data concerning, A (3) 62. 
tanks, data and method for calcg. amt. of 
heat for melting batch and cullet, 
A (3) 69. 
innovations for making hot repairs in, 
A (5) 128 
recent developments in, A (6) 158. 
recuperation increases capacity of English, 
A (5) 127 
regenerative s system for, A (12) 333. 
technical classes in pottery and, particulars 
of prospectuses from numerous schools in 
Great Britain, A (12) 329. 
‘Technology, A Textbook of, B (8) 235, B 
(10) 295. 
Lab. of, of Univ. of Pittsburgh, plans and 
aims of, A (10) 270. 
testing methods for products of, A (8) 215. 
tests as load and nat tae tests, chem. anal. 


of building, A (12) 3 


thermal endurance of, dependent on size and 
shape of object, and on method of apply 
ing test, A (3) 64. 
treating during annealing by confining in an 
air tight chamber and exhausting the air, 
P (11) 306. 
tubes by mach., drawing, A (2) 36. 
drawing by means of BWM od band with 
gripping members, P (9) 248. 
more especially tubes with rarefied gas 
process for shaping when heated with 
a removable resist. wire, P (6) 163 
vacuum flasks made by forming inner and 
outer walls from the same molded blank 
P (9) 249. 
viscosity range of, with _temp. rise, A (3) 70 
studies on, A (6) 157. 
viscous, method and app. for delivering from 
a fur., P (2) 39. 
weathering of bulb, of compns. 1.3Na20 
0.7CaQO.6SiO2e and 0.9Na20.1.1PbO 
6SiO2, due to addition of ingredients 
to the glass batch as BeoOs, AleOs, TiOe 
ZrOz, SnOez, ThOs, A (3) 68 
and 0.9Na20 
1.1PbO.6SiO2, due to substitution o 
K:O for NazO, A (3) 68. 
1.3Na20.0.7CaO.6Si02e and O.9Nae0 
1.1PbO.6SiOe due to variations in 
packing in a concrete stock-house, 
A (3) 67 
1.3Na20.0.7CaO.6Si02 and 0O.9Na2x0 
1.1PbO.6SiO2e due to washing with 
reagents as water and dil. acids, A 
(3) 67. 
window, botany and history of lichens and 
their effect on, A (1) 6. 
flattening app., P (7) 190. 
wire corrugated, process of making, P (8) 2! 
method and app. for making, P (8) 21 
P (8) 218. 
-working app. with inclined table for flowing 
glass continuously over it, P (11) 304 
burner for rehtg. glass parisons, P (10) 273 
mach., P (11) 304. 
mach. for sealing stem in bulb, P (8) 220. 
machs., P (4) 103. 
works at Zeebrugge, Belgium, opening of large, 
A (11) 302 
X-ray invest. of, for crystal structure, A 
(12) 333. 
zirconia in, characteristics as of melting, 
viscosity, expansion, and chem. resist 
due to, A (il) 302. 
effect on opacity, melting, working, anneal- 
ing, thermal expansion, and chem 
resist., when substituted for other 
oxides, A (8) 214 
ZnO in Jena, action of caustic soda on, A 
(7) 189. 


Glasses, alkali-lime, for lamp 


attempt to improve, 
alkali-lime, review of the Gurability of, A 
(2) 36. 
effect on viscosity in soda-lime-silica, A 
(8) 215, A (11) 300 
as supercooled liquids, discussion of crystal 
lization, stability, relation of viscosity to 
degree of supercooling, A (12) 333. 
basic, sources, properties, and application for 
paving purposes of, A (10) 271 
synthetic, phys. and mech. properties, 
microscopic examn. of crystal forma 
tion, abrasion tests, and elec. prop- 
erties as insulators, A (7) 184 
brittle and elastic, A (7) 189 
chemical, cement to stand fire, A (11) 301. 
cobalt color in, due to chem. action, A (1) 6. 
colored, absorption, transparency, and phys 
consts. of, A (11) 320 
due to colloidal distribution of gold, selen- 
ium, carbon, sulphur, and chem. action 
of cobalt, A (1) 6. 
in hollow glass works, oxide content and 
precautions for making, A (4) 100. 
selective absorption of; and a radiometric 
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method of detg. their reflecting power, A 
A (7) 189. 
compns. expressed on 
(12) 357. 
copper metal, oxides, and salts in, effect of 
arsenious acid, stannic oxide, and 
wre | oxide on the colors developed 
by, A (3) 66. 
effect of oxidizing and reducing agents 
on the colors developed by, A (3) 65. 
silicate and borosilicate, made with num- 
s oxides—color development of, 
A (3) 65. 
elec. penetrability of, A (12) 359. 
electromotive properties of, A (1) 7 
characters in terms of the, A (9) 246. 
for lamp-working purposes, attempt to im- 
prove alkali-lime, A (11) 301 
germanium, made by melting GeOs, and by 
substituting it for SiO: in flint, boron, and 
barium glasses, A (9) 246. 
high resist. to soln. of, in a glass Na2O.3SiO2, 
stability is increased by addition of oxides 
in the order, K2O, BaO, CaO, 
MgO, PbO, ZnO, AleOs, SiOz, A (3) 64. 
ion exchange in, A (9) 246. 
lab, chem., and thermal of Jena,, French 
Labo, Belgian Boromica, Amer Pyrex, 
Italian Murano, A (7) 190. 
of old green label Jena, 1920 Jena, 1922 
Italian Murano, 1923 Murano, original 
Pyrex, French Labo and Belgium Boro- 
mica, A (10) 270. 
lab. chem. boric oxide, its 
limitations in, A (12) 334. 
lab., resist. to chem. reagents of Murano, 
Jena, Thuringian, and Pyrex, A (8) 216. 
to chem. reagents of Pyrex, Jena, iotien 
and Murano, A (8) 217. 
magnesia in, effect on viscosity in soda-lime- 
silica, A (8) 215, A (11) 300. 
matt, microscopic structure of the surfaces 
of, A (2) 32. 
optical, optical properties and phys. consts. 
of, A (11) 320. 
phys. consts. of, A (11) 320. 
physico-chem. compns. of, formation of 
condensation products and complex polym- 
erides, A (7) 190. 
plasticity of, theory for the, A (7) 190. 
selenium in, note on changes of color during 
annealing, reannealing, and exposure to 
light, A (11) 301. 
soda-alumina-silica, alumina in, effect on the 
phys. properties annealing temp. coeff. 
of expansion, d. by substituting for 
silica by, A (1) 5, A (3) 63. 
viscosities up to 1400°C of, A (1) 5, 
A (3) 63. 
soda-lime-silica, elec. condy. of annealed and 
unannealed, A (5) 128. 
surface tension of, and replacements by 
AhOs, BaO, MgO, K20, NaszSOu, and 
H3BOs;, A (7) 190. 
the viscosities up to 1400°C of, A (1) 


a@ percentage basis, 


influence and 


o, 


introduction of 
A (8) 


viscosity of, effect of 
magnesia and alumina for lime in, 
215, A (11) 300. 

soda-magnesia-silica, viscosities up to 1400° C 
of, A (1) 5, A (3) 63 

study and chem. compn. ‘of 13, A (12) 333 

titania-soda-silica, 6SiO2, xNazO.yTiOz, prop- 
erties as resist. to chemicals, thermal ex- 
pansion, refractive indices, d., etc., of, 
A (1) 6. 

viscosity changes due to substitution of CaO, 

MgO, and in glass 


6SiO2, 2Na20, A (1) ! 3) 63. 
changes due to B2Os3 for 
i glass 

1400°C, A (1) 5 
of 13, as a temp. Sanction, 

(10) 272. 
Glasshouse pots and tank blocks, mullite the only 


4SiO2.2Na2:0 up to 
A (9) 246, A 
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alumina silica compd. developed in, A 


(3) 
Glasshouses of the Leeds district (England) in 
the — 18th, and early 19th centuries, 
A (2) 3 
Glassmaker’s a and their solns., A (4) 100. 
Glassware annealing leer, P (6) 163. 
annealing leer with special receptacles and 
containers, P (6) 163. 
of, principles and practice, A (4) 100. 
fire polishing and finishing, mach. for, P 


(11) 3 

gy a rotatably mounted table with 
carriers for delivering and removing ware, 
P (4) 104. 

hollow, method of forming, P (6) one. 

imports and exports for 1925 in part, A (8) 233. 


iridescence on, development of matt and re- 
flecting, A (11) 301 

manuf. using a metallic htg. element of high 
elec. resist. in contact with the glass mass, 
P (10) 276. 

mold for making, P (6) 160. 

scien., joint comm. for standardization of, 
recommendation of liter and milliliter as 
stand. units of vol., A (5) 129. 

scien., recommendations for standardization 
of, A (2) 37. 

volumetric, slight changes in units recom 
mended for, A (2) 37. 

Glaze crazing, importance of control of body 

mixt. to prevent, A (12) 348. 

defects on whiteware due to improper batch 
compns, and kiln atmospheric conditions, 
A (5) 140. 

influence upon the phys. properties of porce- 
lain, as modulus of elasticity, tensile 
strength, modulus of rupture, resist. to 
impact, A (6) 169. 

under-decoration, by means of painting with 
pigment on moistened pasted pattern 
paper, P (10) 267. 

Glazed ware, luster on, hot ware is dipped into 

powders of volatile metallic compds., P 


(10) 267, 
Glazes, compns. expressed on a percentage basis, 
A (12) 357. 
in the ceram. industry, properties, compns. 


and methods of prepn. and application, 
A (5) 140 
leadless, partial replacement of 
fluorspar in, A (5) 122, 
making and firing of, contg. SnOz, ZrOz, ZnO, 
As2.Os, and TiOez, A (9) 253 
opaque tin oxide, reddish discoloration traced 
to small amt. of oo salts present in 
red lead oxide, A (1) 2 
porcelain, effect of compns., 
atmosphere on crazing, and other 
erties of, A (11) 312. 
soly. of enamels at used in cooking utensils, 
(6) 168. 
Glazing brick clay column by a battery of spray 
guns, A (12) 341. 
mach. for tile, P (8) 223. 
for tile, description of, A (6) 168. 
with conveyor belt and spraying devices, 
P (11) 314. 
eer 4 for wall tile, development and types 
A (9) 253. 
Glues onl cements for pottery and glass, recipes 
for, A (12) 363 
Gold as a coloring agent in glasses, colloidal dis- 
tribution of, A (1) 6. 
liquid, contg. a nickel resinate, P (10) 266. 
process of manuf. from gold, bismuth, 
cadmium, and org. mats., P (10) 267. 
process of manuf.’from gold, cobalt, and 
org. mats., P (10) 267. 
process of manuf. from gold, rhodium, 
bismuth, aluminum, and chromium and 
org. mats., P (10) 267. 
oxides in glasses of anhyd. borax and sodium 
metaphosphate, color due to colloidal free 
metal, A (1) 7. 
transfer, decorating pottery with, P (10) 267. 


lime by 


firing, and kiln 
prop- 
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Government tests and purchases, policy of the 
Army, Navy, and Bureau of Stand., A 
(9) 262. 

Gonting abrasives by an elutriation method, 

(2) 45. 

Granite, abrasion tests on basic glass, natural 
paving stone, natural basalt, and stone- 
ware tile, relative, A (7) 184. 

imitation, in tile form, P (10) 283. 

Graphite crucibles contg. titanium compds., P (2) 

42 


deposits of Ashland, Alabama, A (8) 22. 
in Canada; deposits of flake graphite in hard 
gneissic ores, A (5) 145. 
in Nyasaland, mining of, A (5) 134. 
melting and heat of vaporization of, A (7) 195. 
m. p. of, A (7) 195. 
thermal condy. of, A (1) 26. 
vapor-press. curve for, A (7) 195. 
Grate, conical, with ash ring, x. and re- 
volving mechanism for fur., P (8) 225, 
conical, with series of rings and lifting elements 
for fur., P (8) 225. 
Gravity sepn. of mats. by immersing in a main- 
tained suspension in liquid of comminuted 
solid matter, P (12) 351. 
Great Britain. See Britain, Great; eiand. 
Greece, bauxite deposits in, 'A (12) 355. 
Greek design pottery, recent acquisitions of the 
Cleveland Museum of Art, A (3) 53. 
pottery, lecture on, A (6) 154. 
terra cottas, recent acquisitions of the Metro- 
politan Museum of Art, A (2) 42. 
Green, Rinnan’s, CaO.ZnO and ZnO, A (5) 151, 
Greenland, cryolite deposits of, A (8) 226. 
Grinding and crushing mach., description of, 
A (7) 197. 
and crushing, mathematical anal. of power, 
and description of various types of 
app., A (4) 109. 
mathematical laws and mach. relating to, 
A (2) 49 , 
in ball mills, supplemental theory concerning 
relationship between size of pebbles and 
size of resulting ground particles, A (3) 84. 
Machinery, Crushing and, B (2) 44 
mill, with rotating pan, grated bottom and 
other features, P (2) 45. 
quartzite in dry discharge auto- 
matically, A (2) 43 
shale for brickm< a A (12) 342. 
-wheel bearing disk, P (12) 328. 
Grit in clays, relative merits of elutriation, 
flotation, centrifuging, wet screening meth- 
ods for detg., A (11) 314. 
Grog in fire clay brick, relation between slumping 
at high temps. under load and the content 
of, A (5) 134. 
Grosvenor humidity 
(3) 89. 
Guiana, Bauxite deposits of British, A (9) 258 
bauxite mining in British, A (9° 240. 
Gypsum, calorimetric study of secting of plaster 
to differentiate between various reactions, 
A (1) 3. 
dehydration and re-dehydration of, thermo- 
chem, changes occurring in, A (1) 2. 
mortars, factors affecting the time of set of 
mechanically-mixed retarded, A (12) 330. 
partition tile block, stand. specif. and methods 
of testing, A, S. T. M. 1925, A (12) 330. 
plaster. See Plaster, gypsum. 
board, stand. specif. for, A. S. T. M. 1925, 
A (12) 330. 
drying molds of, A (7) 197. 
effect of time of blending on strength of, 
A (7) 197. 
setting of, and htg. effect, A (9) 242. 
plastering sand, stand. specif. A. S. T. M. 
: 1925, A (12) 330 
setting of plaster a Paris, flooring—plaster 
and anhydrite, theory, effect of catalysts, 
213. 


chart, modification of, A 


on, A (8) 2 
stand. specif. for, A. S. T. M. 1925, A (12) 330, 
structural products manufactured today, 
(8) 210, 
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wall board, stand. specif. for, A. S. T. M 
1925, A (12) 330. 

waste, utilization in the pape. of Keenes or 
marble cement, A (3) 9 

X-ray researches on the products 
of, A (7) 182, 


onan and zirconium, method of sepg., P ( 
27. 


and zirconium oxides, d, of, A (5) 147. 
and zirconium sepn. from titanium, cerium 
and thorium, A (9) 260. 

Hardening glass, by chilling low-coeff. of expan 
sion glass, P (6) 159. 

Hardinge mill, development of, A (7) 198. 

origin and ‘data for the, A (4) 108. 

Hardness of metals and other mats., by means 
of an oscillating app. set on the test 
specimen, P (1) 21. 

of metals by the Brinell method modified to 
measure the work accomplished for the 
indentation, A (3) 91 

resist. to a cutting tool, method and device 
for detg. degree of, P (9) 240. 

scratch test for, as compared with Brine!! 
test for steel, A (8) 228 

tester, Herbert pendulum, description of 
A (1) 20. 

Haveg, construction mat. for chem. app., of 
bakelite, fibrous asbestos, phys. and chem 
resisting properties of, A (12) 360. 

Heat absorption rate of silica, magnesite, carbo 
rundum, clay, and Sil-O-Cel brick for re- 
generators, A (2) 41. 

balance for gas producers, data, and directions 
for calcg., A (3) 91. 
balances of a porcelain round kiln, A (6) 169. 
capacity of liquids and solids, the twin bomb 
calorimeter method for detg., A (3) 90 
conduction in minerals, rocks, and artificial 
substances of similar compn., a compre- 
hensive review with detailed tables of 
data, A (1) 27. 
condy. of fire brick, relation between hard 
firing, sp. gr., porosity and, A (5) 134 
of heat insulating brick, (1) diatomaceous 
earth, cork, and sawdust, (2) diatoma- 
ceous earth, sawdust, and clay, A (5) 
134. 


consumption in glass tanks, data and method 
for caleg. amt. of heat for melting batch 
and cullet, A (3) 69. 

-exchanger design, mathematical and graphic 
solns. for detg., A (9) 257 


flow in the walls of kilns, firing, whiteware, 


porcelain, vitrified tile, detd. by pyro 
metric readings, with mathematical 
formulas expressing the results, A (11) 
317. 

measuring device, by thermoelec. means, 
P (5) 142. 


through plates and walls, graphical method 

for detg., A (7) 202. 
insulating blocks of diatomaceous earth, clay, 

plaster of Paris, sodium silicate and 
org. mats., P (10) 282. 

brick from diatomaceous 
bustible coking binder 
P (8) 221. 

compn. made from diatomaceous earth, 
binding agent, org. gum capable of 
forming a gel with water, distending 
agent, P (9) 253. 

compn., of inorg. mat., a vegetable gum 
capable of forming a gel with water, 
and a distending agent, P (9) 253. 

compn., semi-refrac., made by inverting 
diatomaceous earth to tridymite with 
a catalytic agent, P (9) 253 

glass mat., cavities formed by zinc vapors, 
P (6) 158. 

mat. made of diatomaceous earth and 
lime, heated, molded and steam 
treated, P (3) 78 

mat., porous, made from diatomaceous 
earth and black peat, P (3) 78. 


earth, com- 
and water, 
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insulation, diatomaceous earth and slag wool, 
packing d. for max., A (12) 356 
of kilns and other high-temp. installations, 
consideration of data necessary for 
selecting mats. for, A (12) 352 
of numerous mats,, details of app., methods 
and meas., A (8) 231 
insulator and filer aid, A (4) 107 
insulators, thermal condy. values for cork 
slag wool, charcoal, diatomaceous earth 
rubber packings, pitch pine, facing ce 
ment, bitumen, concrete blocks, 2) 50 
interchanger used in drying enamel frit, A 
(7) 184. 
losses from steam-line pipes, calcns 
5 151. 
of formation of Na2SiOs:, A (3) 90 
radiation and conduction from a muffle kiln, 
exptl. and theoretical, A (7) 199. 
regenerators, calens. for detg. best dimensions 
and construction of, A (3) 95. 
sp., of ceram. mats., phys. consts., A (11) 320 


for, A 


waste, econ. utilization for generating steam 
11) 322. 
from glass furs., progress made in re 
covery of, A (11) 301 
recovered from a fur. for drying vitreous 


A (4) 99 


enamel, 


utilization from tamps, A (11) 324 
Heating, indu fuel cost for furs. with and 
without recuperation for different operg 


temps., A (6) 173 

Heats of combustion and calorific values of C 
CO, H, reactions of water vapor and C, 
and C and COs, A (7) 204 

Herberger method for mig. quartz glass, A (4) 101 

Herbert pendulum hardness tester, description of, 
20 

Hertenbein continuous 
conen., A (1) 20 

Hoffmann brick kiln 
method of constructing 
10) 285 

Hollow articles, drying by 


rotary filter for slip 


advantages of the 
continuous, 


new 


direct air circulation, 

Hollow-tile building block, cruciform, P (2) 40 

Humic colloids and their effect on the penetration 
of iron compds. and the formation of red 
soils, A (5) 144 

Humidity chart, Grosvenor 
3) Su 


modification of, A 


control of drying kilns, P (4) 109 


driers for sewer pipe, discussion for and 
against, A (12) 341 
regulator and temp. regulator, P (12) 350 


room, design, construction, and use of a const 

A (9) 255. 

Hydrofluosilicic acid, method of titrating and 
properties of, A (1) 25 

Hydrogen-ion concn., colorimetric 

260, 

Hydrogen sulphide absorption from gas, A (3) 89 

Hydrolysis of titanium sulphate solns. for prepn 
of titanium hydroxide for paints, P (5) 123. 


detn. of, A 


Igneous rock formation, the phys. chemistry of, 
A (2) 46, A (10) 294. 
gen. review of phys. chemistry of, A (12) 356 
Illumination, conical, for simulating natural light 
in metallography, A (9) 245 
Impact device with member slidable under in- 
fluence of centrifugal force, P (6) 171. 
Imports of ceramic raw mats. and products 
tariff information on, A (7) 206. 
of crockery and glassware for 1925 in part, 


A (8) 233 
India Bauxite and aluminous laterite deposits, 
(12) 356 


fire clay deposits, A (12) 356 
sillimanite deposit in, A (6) 167 
mine discovered in, A (8) 233 
Industrial Institute of Great Britain, formation 
of, A (6) 178. 
Infusorial earth, d., porosity 
of diatomaceous, A (5) 


and occluded gases 
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Ink for glass printing, P (8) 218. 
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Insulators, elec. phys. and elec. consts. of, A (11) 
320, 
Iridescence on glassware, development of matt 
and reflecting, A (11) 301. 
Iron and steel, tests for distinguishing between 
various kinds of, A (1) 28. 
compds. in clay, kaolin, and 
by chem. sepn. by use of 
(1) 6 
in glass sands, limits for bottle, window, 
plate, flint, and soda-lime glass, A (10) 
286 
in refrac. mats., influence of oxidizing and 
reducing atmospheres obtained with 
Ne, Os, air, SO2, COs, He on mat. contg 
varying quantities of Fe2Os, A (11) 309 


sand removed 
A 


lime, binary system, A (12) 357. 
tervalent, direct detn. in acid-insoluble sili- 
cates, method for, A (12) 359. 


Instruction, selective, A (3) 95, 

Insulating cement or mortar compn. of powd 
diatomaceous earth, org. adhesive, and a 
salt as a distending agent, P (12) 338 


mats., dielectric loss meas. on commercial, 
testing equipment for lab. tests, 
12) 350 
dielectric strength and other properties of 
porcelain wet and dry process), 
micas Port cement and molded 
compd., A (8) 223 


Insulation for buildings, a “‘gas concrete’’ made 
of Port. cement, burnt shale, and lime 
properties of, A (1) 3 

fuel economy by kiln, A (6) 172 

heat, of kilns, consideration of data necessary 
for selecting mats. for, A (12) 35 

increases fur. efficiency, A (5) 126. 

of periodic kilns, statistical advantages of 
Sil-O-Cel, A (1) 22 

Insulators, glass, of suspension pin type, method 
of pressing pin into position, P (9) 247 
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glass suspension type with metal clapper 
P (8) 220 
heat, thermal condy. values of cork, slag 


wool, charcoal, diatomaceous earth, rubber 
packings, pitch pine, facing cement 
bitumen, concrete blocks, A (2) 50. 
instrument for locating and observing de 
fective units of, portable, A (9) 254 
made from crystd. synthetic ‘basic glass 
voltage carrying power of, A (7) 184 
porcelain high voltage, manuf. of, A (2) 43 
low tension elec., description of manuf., 
(8) 223 
new designs with phys. char. of, A (1) 18 
testing and research fields of high tension, 
d 8) 223. 
Irish glass, old and new, descriptions of, A (6) 158 
Iron-bearing mat., chemically-prepd., P (7) 205 
Iron cements for repair work, recipes for, A (7) 
183 
Isomorphism of stannous and lead oxides, A (8) 


Italy. Boric acid in Tuscany, manuf. of, A 


(12) 359. 
Ceram. Soc., formation of a national, A (5) 
151 


glasses, lab., resist. to chem. reagents of 


Murano and other, A (8) 216, A (8) 217 
glassware, lab., chem., and thermal resist. of 
1922 and 1923 Murano, A (7) 190, A (10) 


270 

kaolin deposit of Bettole, Val Sesia, properties 
of halloysite and, A (12) 356 

potash recovery from !eucite in volcanic rocks, 
A (7) 200, A (7) 204 


Glass, chem. anal. of, methods proposed 
as stands. for ordinary-, borosilicate- and 
barium crown, and ordinary- and barium 
flint, A (3) 88. 

Port. cement, final set of, according to Jap 
Assoc. of the Port. Cement Engineers, A 
(10) 268 

quartzites, microstructure of a 

(3) 75. 


Japan 


number of, 
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clays and their mixts., thermal studies 
on, A (3) 75. 
chem. anal. and fusion points of, A (3) 75. 


refrac. minerals as ‘‘Téa-hakuseki,’’ (probably 


refrac 


Newtownite), diaspore and “‘Roseki’”’ clay, 
A (3) 74 
silica brick, constitution, chem. anal., and 


microstructure of brick taken from a 
tank fur., A (3) 75 

tank-blocks, ‘description of raw mats., manuf., 

chem. compns. and microstructure of 
chamotte, A (3) 75. 

Jena glasses, an account of the types of glass 

manufactured by Schott and Co., Ger- 


many, A (3) 69. 


Jersey, New, clay, clay products and mineral 
indus., 1923, A (12) 362 


lab. glasses, chem. action of caustic soda in 
dissolving ZnO from German, A (7) 
189 
chem. and thermal resist. of old green 
label and 1920, A (10) 270. 
chem., mech. and thermal resist. 
man, A (7) 190. 
resist. to chem. reagents of German, A 
(8) 216, 217 
K2SiO;-SiOz, the binary system, A (5) 127 
K2SiO3;—SiOz-H20, system, A (12) 359. 
Kaolin bleaching with a soln. of sulphurous acid 
in presence of a metai as zinc, P (9) 262. 
chrome, binary system, A (12) 357. 
deposit of Bettole, Val Sesia, Italy, properties 
of clay and halloysite, A (12) 356. 
deposits of Furtei, Sardinia, chem. anal. and 
quality of mat., A (6) 178. 
domestic production in 1924, 
creased uses, A (4) 114. 
htg. behavior of, with respect to shrinkage, 
changes in d., refractive index, soly. in 
acids, thermal changes, etc., A (10) 288. 
iron compds. in, removal by soln. with H2S2Ox, 
A (1) 6. 
magnesite, binary system, A (12) 357. 
origin of, as deduced by pptns. from solns. 
of aluminum hydroxide and silicic acid in 
water, A (12) 357. 
osmosis plant at Carlsbad, 


A (6) 177. 


of Ger- 


and their in- 


description of, 


quarries of the region d’Echassiéres, Allier 
(France), description of, A (3) 87. 
refrac. of plastic and fired kaolin, P (5) 135. 


refracs., temp.-load detn. on, A (5) 140. 
soly. in basic Ca, Mg, and Na compds. and 
sol. fluorides at high temps. of clay, feld- 
spar, quartz and, A (8) 228. 
suspensions, effect of light upon, A (11) 319. 
rates of sedimentation of, as affected by 
fu value of soln. and concn. of a 
number of salts, A (9) 259 
stability of, as affected by pu value of 
soln. and by presence of salts in various 
conens., A (9) 259 
action of heat on, as dehydration, 
leverrierite and mullite, 


Kaolinite, 
production of 
A (11) 318. 
action of heat on, decompn. into free silica, 
alumina, and the subsequent changes 
and combinations, A (10) 288 
dehydration of, decomposing into AlSiOs and 
SiOe, A (10) 289 
effect of firing on, as detd. by soln. of caustic 
soda on samples, A (12) 357 
formation of 3Al2O3.2SiO2 during firing of, 
(10) 288 
“zeolitic water’’ content of, A (6) 176. 
Kaolins, d., porosity and occluded gases, of clays 
light silicas and, A (8) 229. 
rational anal. of, note> on, A (11) 319 
Keenes’ cement, use of waste gypsum and plaster 
molds in the prepn. of, A (3) 93 
Keramite, or mullite, A (11) 318 
“‘Keramonit,’’ new ceram,. mat. of a metal skele 


ton imbedded in a ceram. mass, and 
fired, (8) 233. 

Kieselguhr, building mat. made from Port 
cement, 


sawdust and, A 213 
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Kiln and fuel control as a meas. of reducing cost 
of firing brick and tile, A (4) 113. 
nolale. Lengsholz improved, description of, 
A (1) 22. 
ear refrac. block, P (3) 87. 
car tunnel, for firing decorated china ware 
108 
construction, brick, P (7) 199 
changes necessary when turning 
to oil firing, A (11) 317. 
with upstanding flue arrangement for 
passage of gases and air, P (1) 23 
drafts, calen. of equiv. orifice for, A (3) 85 
enamel, with C. F. B. patent interlocking 
refracs., A (6) 172. 
firing, chain curtains over fireboxes as a 
protection for firemen, A (1) 22 
frit, with inclined bridge arrangement, P 
(10) 284. 
heat balances before and after rebuilding a 
porcelain, A (6) 169 
Hoffmann continuous brick, new 
constructing, A (10) 285. 
insulation, fuel economy by, A (6) 172. 
losses, study of, A (12) 352 
muffle, heat auiiielian and conduction for, 
exptl. and theoretical, A (7) 199 
rectangular down-draft type with flat crown, 
used for brick, description and advantages 
of, A (3) 85 
roofing-tile, with latticed wall between kiln 
room and fire-box, P (10) 286 
with walls having holes for flames and 
gases, P (10) 286 
tunnel. See Tunnel kiln. 
for small ceram. ware, A 
improved method of htg 
285. 
walls, heat flow in round and rectangular 
detd. by pyrometric readings, with mathe 
matical formulas expressing the results 
A (11) 317. 
with plurality of ducts beneath the floor for 
air and gas control, P (1) 23. 

Kilns, ceram., review and discussion of the prin 
ciples involved in the construction and 
opern. of, A (1) 23. 

continuous, preheating chambers for, and 
consideration of fuel economy and number 
of chambers, A (9) 256 
down-draft brick, with floor divided by narrow 
elongated outlet ports, P (9) 257 
equipped with forced draft arrangement 
advantages of, A ) 15 
rectangular, description of, A (9) 255 
drying, humidity control of, P (4) 109 
insulation of periodic, data on the advantages 
of Sil-O-Cel for, A (1) 22 


from coal 


method of 


(11) 317 


ware in, P (10 


lime burning, description of Union Carbide 
Co.'s plant, A (2) 32 
smoke regulation in ring and zigzag kilns, 
(7) 199 
tunnel, description of types, principles of 
operg. and bibliography concerning, A 
(3) 85. 


waste-heat cooling system for periodic clay- 


burning, P (6) 174 
Kingzett’s Chem. Encyclopedia, B (2) 47 
Klever viscosimeter, rapid, P (4) 109 
viscosimeter, regarding the relation between 
rate of flow of Engler's viscosimeter and, 
i (4) 109 
Korean ore, titanium oxide prepn 
from, A (7) 203 


and refining 


Labo lab. glasses, chem., mech., and thermal re- 
sist. of French, A (7) 190, A (10) 270. 
Laboratory glasses, chem. and thermal resist. of 


old green label Jena, 1920 Jena, 1922 
Italian Murano, 1923 Murano, original 
Pyrex, French Labo, and Belgium Boro 
mica, A (10) 270 
resist. to chem. reagents of Murano, Jena 
Thuringian, and Pyrex, A (8) 216. 
resist. to chem. reagents of Pyrex, Jena 


Sphinx, and Murano, A (8) 217 
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Labradorization of feldspars, study of, A (11) 322. 
Laterite, aluminous, and bauxite deposits in 
India, A (12) 356. 
process of treating and forming articles 
from, P (10) 266 
Lead arsenate, process of making, P (5) 148 
borates, probable compn. of, A (11) 322. 
copper, antimony, and tin electrolytic sepn 
of, A (5) 148 
detn., inexpensive method for, A (12) 358. 
in kitchen pottery, sensitive methods for 
detecting, A (5) 148 
oxide, isomorphous with 
A (8) 231 
poisoning from glass and ornamental 
painting, A (8) 216. 
in English potteries, A (6) 168. 
possibilities from soly. of glazes and 
enamels used in cooking utensils, A 
(6) 168. 
red, mfg., P (12) 361. 
reddish discoloration in opaque tin oxide 
glazes, traced to small amt. of chrome 
salts present on red, A (1) 25 
volumetric detn. of Pb3O4 in, A (5) 146. 
salts, indicator for titrating, A (1) 26 
Leer and annealing fur., P (6) 164. 
for annealing continuous sheet glass, P (4 
101 
glassware, P (6) 163 
glassware with special receptacles and 
containers, P (6) 163. 
for cooling pots of glass from batch melting 
temps. to working temps., P.(3) 70. 
for plate glass annealing, with mechanism of 
pulling and lifting rods for movement 
of sheets, P (5) 129. 
with muffle chamber and htg. flues, P 
5) 129 
a removable attachment acting as an 
extra station for, P (7) 191 
continuous, description of, A (7) 186 


Latex, 


stannous oxide, 


glass 


glass, 


muffle, with independent metallic units serv- 
ing as muffles, P (2) 38 
traveling conveyor with pusher for trans- 
> 


ferring ware to, P (7) 
vertical, for annealing glassware in an endless 
conveyor, P (12) 335. 
Leipzig exposition, building, bottle and art glass 
at the, A (8) 215 
Lengsholz improved brick kiln, 
A (1) 22. 
Leucite as a source of alumina, potash, and silica, 
A (7) 200, A (7) 204 
treatment with nitric acid, neutralization, 
and crystallizing alk. aluminum 
P (6) 177. 
Leverrierite, formed from dehydration of kaolin- 
ite, A (11) 318. 

LiF and MgFse, the system, A (2) 47 
Lignite as a fuel in the ceram. industry, 
concerning the use of, A (1) 21 
Lime-alumina, binary system, 

~alumina-silica, system, A (12) 359 
burning plant of Union Carbide Co., descrip- 
tion of kilns, A (2) 32 
practice, theoretical considerations in- 
volved in, A (10) 269 
chem. anal. for plant control, A (1 
for silica brick, evaluation of, A (6) L 
hydrated, and quicklime for use in penn TO 
rags for manuf. of paper, stand 
specif., A. S. T. M. 1925, A (12) 330 
yield from air-slaked lime and magnesian 
limes measured by an app., A (2) 33. 
in clays, detn. of, A (3) 89 
industry in 1924, survey of plants and proc- 
esses, A (6) 154. 
iron oxide, binary system, A (12) 357. 
kiln refracs., cause of failure of, and relative 
values of high alumina fire clay, silic 


description of, 


salts, 


data 


2 


magnesia brick for high heat zone, A 
8) 220. 
-magnesia, binary system, A (12) 357. 


marls, a fineness guarantee for, A (2) 49. 
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hardening by addition of finely di- 
vided coke and CaCl: to lime, P (12) 331. 
plaster, hardening by addition of finely di- 
vided coke and CaCl: to lime, P (12) 331 
quick-setting, contg. hydrated lime and 
aluminum flouride, P (11) 299 


mortar, 


contg. hydrated lime and zeolite, P (11) 
299. 
silica, system, A (12) 359 


viscosity 


A (1) 5, 


substituted in glass 6 SiO2.2Na20, 
changes up to 1400° C due to, 
A (3) 63. 
hydraulic, 
furs., P (4) 
Liquid air, as an explosive for blasting 
masses, A (3) 94. 
crystals, refractive index of, A (11) 320. 
LieSiOs-SiOez, the binary system, A (5) 127 
Liverpool potteries, an extended research into 
the history of the, A (8) 233. 
Load test at high temps. of refracs., 
examn. of factors entering, with 
data, A (9) 251 
Lubricant for gears, the proper, A (3) 94. 
Lubrication of clay working mach. for all pur- 
poses, description of types of, A (3) 94. 
Luster, liquid, process of decorating pottery with, 
(10) 266. 
metallic, physico-psychologic 
8) 210. 
on biscuit, glass, 
ping into powders of 
compds., P (10) 267. 
on glazed pottery, hot ware is dipped into 
powders of volatile metallic compds., 
P (10) 267. 
Machinery, when it pays to replace, A 
Magnesia alumina, bing ary system, A (12) : 
brick, resist. to temp. changes and dependenc y 
upon previous firing and large coeff 
of expansion, A (12) 345. 
for lime kiln refracs., value of, A (8) 220. 
elec. fused, refrac. pots made in a mold by 
rotating and fusing at the same time powd 
AlzOs, ZrO2z or, A (6) 166. 
forms of, discussion of question concerning 
the existence of two, A (12) 345. 
from dolomite, sepg. by means of c alcium 
chloride and sulphuric acid, P (9) ; 


Limes, and cements from residues of 
99 


large 


critical 
exptl 


study of, A 


by dip- 
metallic 


or enameled ware, 
volatile 


in Port. cement, chem. anal. of, A (10) 268 
in soda—lime-silica glasses, effect on viscosity, 
f ) 215. 


influence of chem. properties of silicate slags 


in contact with a metal bath at high 
temps., and note of Si equil., (5) 147. 
~—lime, binary system, A (12) 


manuf. from dolomite, P (8) 
—silica, system, A (12) 
substituted in glass 6 SiOz, 2Na20, viscosity 
changes up to 1400°C due to, A (1) 3, 
A (3) 63 
Magnesian artificial stone, 
nesia, quicklime, and MgCl soln 
ingredients, P (3) 58 
Magnesite brick, ht. absorption rate of, A (2) 41 
brick quenching tests for temp. change 
sensibility on other and, A (7) 195 
brick slag corrosion of fire, silica, and, 8) 221. 
on, effect of free FeO, MnO, SiOz, and 
viscosity, A (6) 166 
deposit in Manchuria, A (9) 
in Tasmania, Australia, A 
~kaolin, binary Sy stem, A | 
Manchurian, used in prepg. Sorel’s cement, 
study of prepn. and properties of, A (3) 58 
mining at Red Mountain, Calif., A (12) 347 
pottery, made of magnesite, clay, pigment, and 
water; after firing dipped in magnesium 
chloride soln., P (10) 284. 
refrac., P (5) 136. 
manuf., properties, 
13. 


from calcined mag 
and other 


and testing of, A (5) 
mat. made from lignin liquor and powd 
calcined, P (4) 108. 
studies of changes in properties during htg. 
as compressive strength, changes in wt.’ 
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coeff. of expansion, detn. of transition 
points, linear contractions, thermal re- 
actions, changes in chem. compn. and sp. 
gr., water absorption, hardness, micro- 
structure and refrac. index, A (10) 279. 

thermal re studied by a dynamic 
method, A (9) 261. 

Magnesium and sepn., 
tities of Ca, A (5) 147. 
carbonate, thermal dissociation of magnesite 

studied by a dynamic method, A (9) 
261, 
from minerals of magnesium and lime 
carbonates and silicates, P (8) 232. 
rate of dissociation of, A (12) 360. 
chloride, method of making P (7) 205 
critical studies on methods a anal. of, A (9) 
260. 
extraction from alloys, P (8) 232. 
oxalate in calcium oxalate ppts., entrainment 
of, A (8) 229. 
oxychloride moldable compn. contg. fibrous 
and other mats., P (12) 331 
silicate, prepn. of artificial, A : 
Magnetic centrifugal sepn., process and method 
for, P (4) 
centrifugal separator, P (4) 110 
recovery of combustible in boiler plant refuse, 


for small quan- 


A (3) 85. 
rotation of mats., phys. consts., A (11) 320. 
separator, P (4) 110. 


susceptibility of mats., 
Magnetism and thermoelements, relation be- 
tween; formula for the calcn. of electromotive 
power of a junction, A (2) 47 
Manchurian magnesite, used in prepg. Sorel’s 


phys. consts., A (11) 


wey study of prepn. and properties of, 
A (3) 5 
deposit concession of Georgia, 


Russian, A (9) 257, 

face brick, manuf. of, A (3) 71. 

salts, indicator for iy A (1) 26. 

steel in the clay industry, A (1) 28. 

Marble, artificial, made from double salts as 

alum, or mixt. of isomorphous simple 
or double salts as potassium and alumi- 
num sulphates, together with hydrated 
sulphate of lime, P (9) 243 

cement, use of waste gypsum and plaster 
molds in the prepn. of, A (3) 93. 

coating, artificial, compns, for mfg., P (9) 


Margarine blue, compn. of, A (5) 151. 

Marundites (coroundum- bearing rock) in the 
Transvaal, South Africa, A (9) 240. 

Marvering mechanism for glass-forming app., P 
(4) 103. 

Masonry wall construction, recommended mini- 
mum requirements for, A (11) 308 

Meerschaum, artificial, prepd. by firing clay 
contg. mixts., P (3) 95. 

Melilite, mol. compn. of, A (4) 117, 

Melting point detns., app. for freezing and, A (4) 


detns., micro-, app. for microscopic attach- 
ment, A (4) 109 

method of detg., for low melting substances, 
A (7) 203. 


of ceram. mats., phys A (11) 320 
of minerals, A (11) 320. 
of nitrides and carbides previously undetd., 
and their elec. resistivity, A (8) 230. 
of refrac. substances, as Na2O,AlO;3, Zr 
silicate, zircite, WOs, and Al, A (3) 78. 
Metal coating of iron, and other metals, stone, 
porcelain, plaster, and combustible mats. 
by means of hot spray gun, A (6) 156. 
containers for boiling pharmaceutical prepns., 
resist. of, as we XT: to enameled ware 
and porcelain, A (6) 155. 
outline wheel salvage methods using abra- 


consts., 


sives, A (3) 52. 
pallet for brick or tile, P (4) 105. 
Metallic coats obtained by firing solns. of mixts. 
of org. compds. of the metal as Cu, Ag-Ni, 
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Sn, and other ingredients as compds, of 
boron, bismuth, and lead. P (5) 123. 
luster, physico-psychologic study of, A (8) 210. 
surface layers on refracs., production of, P (6) 
168. 
Metallography, simulating natural 
“conical illumination” in, A (9) 245. 
Metals, resist. to shock of, measg., A (8) 233. 
Textbook of Metallography, Chemistry and 
Physics of the Metals and Their Alloys, 
B (6) 177. 
Metasomatism as a gel replacement phenomenon; 
examples of replacements by silica gel, sul- 
7. arsenides, and sulpharsenides, A (4) 


MgF: and LiF, the system, A (2) 47. 
Mica, dielec. strength of various types of, A (8) 
internal structural changes accompanying 
dehydration, oxidation, and reduction, 
deduced from crystal and X-ray studies, 
A (6) 176. 
Mica, space-grouping and classes, heptaphyllite 
and octophyllite, A (8) 228 
uses of, A (12) 357. 
Micro-m. p. app. for microscope attachment, A 
(4) 109. 
Microscopic structure of the surfaces of mat 
glasses, A (2) 32. 
Microstructure of clays, optical study of changes 
due to dehydration, A (3) 75. 
of Jap. chamotte glass 
of Jap. silica brick, A (3) 7 
of quartzites, Jap., Korene, ‘ont Manchurian, 
A (3) 75. 
of stones in bulb glass, A (3) 75 
Mill, Hardinge, origin and data for the, A (4) 108 
Mineral anal. by means of quartz spectrograph, 
qual. and rough quant., A (5) 140. 
Mineralogical phase rule for metamorphic rock, 
A (12) 35 
Minerals, aluminum silicate, 
(9) 261. 
detn. by the srerenpte examn. of their 
streaks, A (3) § 
elasticity of, at its me: as., A (10) 291 
statistics for 1920-1922, A (12) 356 
Non-Metallic, Occurrence-Prepn.—Utilization, 
B (8) 236. 
Mining mach., P (3) 84. 
Mixing Machinery, Mech., B (7) 199. 
Mold for bathtub, P (6) 170. 
for forming porcelain legs (for bathtubs), P 
(6) 170. 
for making glass spark-plug bushings, P (3) 
70. 


light by 


A (3) 75. 


tabulation of, A 


for making glassware, P (6) 160. 
for pottery work, a multiple section, for highly 
shrinkable mat., P (6) 170. 
Molding mach. for shapes from refrac. mat., P 
) 78. 
sands and mold tests, a gage recommended for 
judging, A (3) 95. 
Molds, clamp for glass, P (6) 171 
plaster, app. for casting, comprising a pair 
of open-ended annular elements with 
rabbeted connection, P (9) 254 
semi-permanent, for metal casting, sillimanite 
for use in, A (6) 166. 
sulphur models for making ceram., 
for making, A (8) 223. 
Monazite sand and cerium compd. for use in 
opaque white enamel, P (1) 5 
Montmorillonite for increasing plasticity of 
ceram, mats., P (6) 168 
MoOs:, m. p. of, A (12) 357. 
Mo20;, m. p. of, A (12) 357 
Mortar forming mats. or mortar which is entirely 
impervious to humidity of passage of 
salts, A (4) 99 
insulating, or cement compn. of powd. di 
atomaceous earth, org. adhesive, and a salt 
as a distending agent, P (12) 338. 
strength data summarized by statistics, and 
predictions noted on tensile and com- 
pressive strengths, A (5) 125, 


methods 
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Mortars, grain size and strength of, relation be- 
tween, A (11) 320, 
permeability 's water of, method for testing, 
d 5) 123. 
Mullite, compn. and formation, A (6) 176 
formation during firing of kaolinite, A (10) 
288. 
in fire brick, separated by HF soln., A (11) 310. 
made from hydrated alumina and kao'in htd. 
to 1400°C, A (10) 288. 
review of story of, A (12) 357. 
stability of, from sp. ht. detns., 
the only alumina silica compd. developed in 
glasshouse pots and tank blocks, A (3) 64 
Murano lab. glasses, chem., mech., and thermal 
resist. of Italian, A (7) 190, A (10) 270. 
thermal resist. of 1922 and 


A (12) 358. 


lab. glasses, chem., 
1923, A (10) 270 
lab. glasses, resist. to chem. reagents of Italian, 
A (8) 216, 217 
Murray wall Water cooled combustion cham- 
bers, description of, A (6) 178. 


Naz. AlsOs, m. p. of, A (3) 78. 
SiOe-SiOz, binary system, A (3) 89, A (5) 
127 
National Physical Lab 
in 1924, report of, 
Nb20;3, m. p. of, A (12) 357 
Nepheline-CaCOs, system, A 12) 359 
Newtownite, refrac. mineral, found in Japan, 
**Téa-hakuseki,”’ chem. anal. of, A (3) 74 
Nickel alloys, note on the properties of some, A 
(1) 28 
alloys, thermocouple invest. to obtain a 
suitable commercial thermocouple, A (3) 
88 
in glasses of anhyd. 
phosphate, color due to compds. 


England), glass research 
A (9) 245. 


borax and sodium meta- 
formed, 


A (1) 7. 
ores, occurrence, supply, uses in ceramics, 
world map, bibliography, A (12) 355 


oxide as a coloring agent for glasses, A (11) 
303 
production as a by-product of cobalt, A (5) 
150 
resinate in liquid gold soln., P (10) 266. 
Nitrides, m. p. and elec. resistivity of carbides 
and, previously undetd., A (8) 230 
Norway, clays and brick works in, description of 
quaternary, A (1) 24 


Ocher, improved way of washing, A (1) 20 
Odén-Keen automatic and continuous recording 
balance, used for study of sedimentation 
of clays, A (7) 198 
Ohio manufacturers boost ceram. ed., A (12) 362 
Oil atomizing, detailed cost figures, A (5) 150 
burning and oil burning — uses, 
merits, and kinds of, (5) 3. 
auxiliary equipment, as_ tanks, 
pipe sizes, gages, A (12) 353 
auxiliary equipment for, air compressing 
app., types, and properties, A (4) 111. 
auxiliary equipment of heaters, meters, 
and valves, A (9) 256 
with air in water for boiler purposes, 
178 
burner without atomizing agent, A (5) 143 
firing, changes in kiln construction required 
when turning from coal to, A (11) 317 
for brick and tile, with Geist oil burner, 
A (6) 172. 
thermal condy. of transformer, A 
Oils, refractive indices of, A (11) 320 
Old Sandwich glass factory’s centenary, A (10) 
270 
Opacity of translucent mats., 
ing, P (12) 351 
Optical glass, history 
of, A (6) 157, 
instrument indus. of Great 
status of, A (11) 315 
Osmium, color reaction for, A (3) 89 
Osmosis, china clay washing by, A (12) 363. 


proper 


A (6) 


(1) 26. 


device for measur- 
and description of manuf 


Britain, present 


clay purification by means of, A (5) 149. 
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plant at Carlsbad, description of, A (6) 177; 
A (12) 363. 
Oven, enameling, P (12) 332. 
for firing refracs. and the like, a ring fur. with 
a plurality of chambers and ducts between 
them, P (5) 
Owens bottle blowing mach., defects and remedies 
occurring with, A (3) 68. 
Oxidation of chromite and prepn. of chromates 


with alkali salts and lime, A @ 91. 
resisting alloy, of Ni or Co, Fe and Si, P (12) 
364 


Oxides, refrac., m. p. of lower, A (12) 357 

Oxidizing agents, effect on color development of 
ceria in silicate and borosilicate glasses by, 
A (3) 64. 

effect on color development of copper metal, 

oxides and salts in glasses, by, A (3) 65 

Oxychloride moldable compn. made of Mg oxide 
and chloride with — mat. and other 
ingredients, P (12) 3 


Pacific, phosphate deposits of the, A (8) 226 

Packing mats., woodwool and straw as, merits 
and cost of, A (5) 149. 

Palissy, world famous potter, A (11) 
298. 

Particle size of chem. fumes of ammonium chlo 
ride and sulphur trioxide, A (1) 25. 

Particles, fine, the photography and meas. of, A 
(9) 260. 

Pasteur fund for scien. labs. of France, A (6) 178 

Patent protection of original glass designs, neces- 
sary qualifications for, A (9) 245. 

Pebble mills and bal! mills, main wr concern- 
ing design and opern. of, (3) 83. 
Pegmatites, method of detg. the c ceram. value of, 

(12) 359. 
natural history and theory for, A (12) 355 
Pemberton-Neumann method for estn. of phos- 
phorus, A (1) 25. 
Penetrability, elec., of glasses and ceram. 
(12) 359. 
Pentaborates, a new type of alkali borate, A (10) 
999 


historical, 


mats., 


Permeability to water of mortars, brick and stone, 
method for testing, A (5) 123. 
Petrography, thin sections of friable rocks, prepn 
by impregnating in bakelite varnish and 
htg., A (8) 226. 
Pharmaceutical prepn., tests on containers of 
metal, enameled, and porcelain for resist 
to boiling, A (6) 155. 
Phase rule, mineralogical, for metamorphic rock, 
A (12) 359 
Phosphate deposits of the Pacific, A (8) 226. 
glass, coloring due to colloidal free metal of 
Ag, and Pt when their salts are fused 
in sodium meta-, A (1) 7. 
glass, coloring due to metallic pyrophosphates 
of Co, Ni, and Cu when their salts are fused 
in, A (1) 7. 
Phosphoric acid and phosphates on rate of in- 
version of quartz in silica brick, influence 
of, A (10) 280. 
Phosphorus, Pe Neumann 
estn., A (1) 2 
Photo-elastic consts. “of glass as affected by high 
temps. and by lapse of time, A (8) 216 
Photometer for measg. low transparencies, handy 
simple, A (11) 315. 
Physical chemistry of igneous rock formation, 
gen. review of work on, A (12) 356 
consts. Tables Annuelles de Constantes et 
Données Numériques, 1913-1922, covering 
many ceram. mats., A (11) 320. 
Physics, Introduction to Theoretical, B (2) 47 
P ickling solns. and cost for cleaning iron and steel 
for enameling, A (7) 
Piezoelectric phenomena of dielectrics 
glass, A (6) 158 
Pinholes, causes and remedies of, A (11) 
in pottery, the causes of, A (3) 80 
Pitch pine, thermal condy. of A (2) 50 
Plant control charts, new and simple ideas in, A 
(3) 94. 


method for 


including 
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Plaster board, gypsum, stand. specif. for A.S.T.M. 
1925, A (12) 330. 
dead-burned, revivifying by means of numer- 
ous reagents, A (6) 154. 
flooring, compn. of, A (1) 3. 
(gypsum), calorimetric study of setting, of, 
to diffe ‘eee between various reactions, 
A (1 
gypsum, } molds of, A (7) 197. 
gypsum, effect of time of blending on strength 
of, A (7) 197. 
gypsum, fund. factors in the use of, chart 
giving effect of consistency on wet and dry 
d., dry compressive strength, and water 
absorption, A (7) 197. 
htg. effect due to setting, A (9) 242. 
molds and mold-making, classification of 
molds and methods of avoiding stick- 
ing of body to cores, A (3) 81. 
app. for casting, comprising a pair of open- 
ended annular elements with rabbeted 
connection, P (9) 254. 
of Paris, setting of, theories, and effect of 
catalysts, A (8) 213. 
used in drying tiles and similar articles 
from asbestos and cement, P (3) 59. 
strength of, A (11) 320 

Plastic phase of a natural isotropic solid, equations 

of state of the, A (8) 227. 

shapes, app. for making, P (4) 111. 

Plasticity in colloid control, A (11) 321. 

increased in ceram. mats. by addition of 
colloidal earth as bentonite, ehrenbergite, 
damonterolite or montmorillonite, P (6) 
168. 

of fullers’ earth increased by adding oxalic 
acid, P (10) 294. 

Plastometry and viscometry, discussion of the 
factors entering into the subject, with a 
critical and mathematical review of the 
work of Bingham, Green, and others, A 
(3) 91, 

Plate glass. See Glass, plate. 

glass annealing leer with mechanism of pull- 

ing and lifting rods for movement of 
sheets, P (5) 128 

annealing leer with muffle chamber and 
htg. flues, P (5) 129. 

casting by continuous flow of glass from 
an outlet between two casting tables, 
the lower one movable, P (6) 161. 

casting by continuous flow of glass on toa 
moving casting table, P (6) 161. 

casting from an opening onto a series of 
tables, P (4) 102 

casting, method and app. for, a glass- 
receptacle with downwardly opening of 
outlet, etc., P (6) 159. 

casting, method whereby glass flows onto 
a casting table through a glass-lined 
throat a of previously cooled 
glass, P (12) 339. 

continuous, and app. having 
coéperating rolls, P (4) 104 

factory, description of River Rouge, A 
(2) 34 

indus. developments as noted by study of 
new patents, A (7) 189. 

laying, suction method of, app. for, P 
(6) 162. 

making, app. for delivering molten glass to 
movable casting table, P (6) 162. 

plant of the National Plate Glass Co., A 
(12) 333. 

plant of the Ford works, compn. of batch, 
method of working, continuous, A (8) 
214. 

process and app. for handling by vacuum 
lifting frames, P (2) 37. 

turning by means of suction arrange- 
ment of, P (4) 101. 

adsorption of water from the gas phase on 

plane surfaces of glass and, A (12) 334 

Platinum oxides in glasses of anhyd. borax and 
sodium metaphosphate, color due to 
colloidal free metal, A (1) 7. 


resist. thermometry at low temps., revised 
equation for, A (10) 284. 
Plunger-operating mechanism for glass furs., P 
(8) 219 


Pneumatic classifier for particle sizes, P (3) 84. 
Poidometer, its uses for tempering and propor- 
tioning mats., A (1) 19. 
Polar and non-polar subs., definition, behavior 
and laws governing, ’A (5) 146. 
“Pollopas,”” an elastic org. subs. resembling 
glass, A (8) 216. 
Polychromy, B (6) 154. 
Porcelain attacked by H at high temps. with for 
mation of Si vapors, A (8) 229. 
beryl as a constituent of, A (2) 43. 
bond of metals with glass and, A (9) 245 
chem. app. made of, phys. properties of, A (8) 
coating with molten metal by means of spray 
gun, A (6) 156. 
containers for boiling pharmaceutical prepns 
resist. of, as —— d to metals and enam- 
eled ware, A (6) 155. 
dry process, dielec. strength, A (8) 223 
elec., compn. changes as substitutions of 
feldspar for flint, clay for flint, and ball 
clay for china clay, and their effects 
on structure, d., elec. resist., and di 
electric strength, A (5) 139. 
consts. of, A (11) 320. 
feldspar for flint substitution, effect on 
structure, d., elec. resist., and dielectric 
strength, A (5) 139. 
insulators for high tension, properties of, 
A (3) 82. 
late German development in, A (12) 348 
mfg. methods at plant of Pass and Sey 
mour, A (3) 82. 
steatite for feldspar substitution, changes 
in mech. and elec. properties due to, A 
(5) 139. 
zirconium silicate for flint substitution, 
changes in mech. and elec. properties 
due to, A (5) 139. 
enameling of iron castings, A (11) 299 
firing in tunnel kiln, progress- change s taking 
place noted—chem. reactions, color, hard 
ness, fracture, porosity, d., microscopic 
examn., A (8) 222. 
for elec. insulation, history, definition, manuf., 
firing, mech., and elec. testing of, A (4) 108 
for elec. purposes, quality of, A (11) 313 
funnels with hollow jacket for circul: ating hot 
water, A (9) 254. 
glaze crazing, body control as a preventive of, 
(12) 348. 
glaze influence upon the phys. properties of 
porcelain, as modulus of elasticity, tensile 
strength, modulus of rupture, resist. to 
impact, A (6) 169. 
glazes, effect of compns., firing and kiln atmos 
phere on crazing and other properties, A 
(11) 312. 
ground, as a permanent filter mat. for Gooch 
crucibles, A (3) 82. 
high voltage insulators, manuf. of, A (2) 43. 
insulator designs, latest German, A (12) 348 
development, high-voltage, A (12) 348 
elec. low tension, description of manuf., 
A (8) 223. 
new designs with phys. char. of, A (1) 18 
testing and research fields of high tension, 
A (8) 223. 
legs, mold for forming (for bath tybs), P (6) 
170. 
manuf, revival in Vienna, Austria, A (11) 312. 
metal coating of glass and, as for brass, 
copper, silver, P (12) 329 
phys. changes taking place during firing, as 
linear shrinkage, pore vol., sp. gr., absorp 
tion, loss on ignition, color changes for 
raw and biscuit hard porcelain, A (5) 137 
phys. consts. of, A (11) 320, 
plant, description of Illinois Porcelain Co.’s 
A (12) 348. 
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plastic mass molding by forcing column from 


an orifice into the mold, P (8) 224. 
present methods of mfg., A (3) 80 
puncture voltage and batch compn., 

between, A (10) 283 
raw mats. for, gen. methods of testing, A (6) 

169 
reactions of water vapor and Cl 

temps., A (8) 229 


semi-, thermal expansion influences in white- 
ware bodies, due to addition of quartzite 
rock and sand, flint rock and pebbles and 


cristobalite, A (3) 80 
Sévres, lecture on, A (8) 210. 


soly. of quartz in potash and soda feldspars 
and influence of grain size at porcelain fir- 


ing temps., A (5) 137. 
spark plug, device for grinding, P (1) 18 
made of talc and clay, batch compns., 
elec. and quick temp. change resists., 
A (11) 313. 
talce-clay, batch compns 
11) 313 
teeth, process of rust-proofing pins for, P (10) 


for spark plug, A 


270. 
ware pressing in a mold direct from pug mill 
or hydraulic press, P (8) 224 
wet process, dielec. strength of, A (8) 223 
zircon in, compns. and phys. properties, A (12) 
348. 
Porous concrete aggregate, by passing steam 
through hot clay, P (5) 152 
insulating brick, from diatomaceous earth 
and black peat, P (3) 78 
insulator, mech. strength of, as a function of 
working load, ultimate strength, and ther- 
mal stress, A (10) 272. 
refrac article and method of making same, 
> (9) 253. 
Portland cement. A hundred years of, B (9) 244. 
a porous building mat. made of burnt shale, 
lime and, A (1) 3. 
action of sodium and magnesium sulphates 
on the cryst. constituents of, A (9) 241. 
alite in clinker of, carrier of, A (6) 155. 
and fused cement, properties as chem., phys., 
optical, of comma intermediatei n compn. 
between, (3) 55, 
behavior of a alkalis Sues water storage 
of mortars and, A 99. 
building mat. made hey kieselguhr, sawdust 
and, A (8) 213. 
calcium chloride as a frost preventive for 
concrete and, A (6) 155. 
clinker formation, exothermic reactions in, A 
(6) 155. 
petrography of, microscopic detns. of 
conditions of manuf. and quality of 
product, A (11) 298. 
colored concrete, green, obtained with barytes 
stained with an org. dyestuff, A (9) 242. 
compared with super-cements, A (1) 4. 
concrete structures, effect of alkali soils of 
west Canada and U. S. on, A (2) 32. 
tables of proportions and quantities of 
water and size and grading of fine and 
coarse aggregates for, A (7) 183 
dielec. strength of, A (8) 223. 
disintegration in sulphate waters of Na and 
Mg, A (7) 182 
final set of, according to Jap. Assoc. of the 
Port. Cement Engineers, A (10) 268 
fineness and strength, relation between, A (10) 
268 
formation temps. of constituents of, A (11) 
320 
hydration of high calcium aluminates, A (11) 
in weathering agents, soly. of, A (2) 33. 
indus. in Australia, A (11) 298. 
Can., statistics concerning, A (8) 210 
low-temp. cement made from lime, clay, and 
fluorspar, P (2) 33 
magnesia in, chem. anal. of, A (10) 268. 
methods of manuf. and properties of, A (8) 
211 


relation 
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manuf., description of a wo A (2) 32. 
with addition of CaF2z, A (1) 4. 
mortar strength data summarized by statis- 
tics, and predictions x: on tensile and 
compressive strengths, A (5) 125. 
mortars, action of sugar on properties of, A 
(4) 98. 
problems for research on, A (8) 210. 
quick-hardening, tests on, A (6) 155. 
setting, expts. on effect of free lime content, 
COs, sol. salts, air, and studies of wt. loss, 
A (5) 12: 
setting of, gen. considerations, 
set as a function of temp., processes in- 
volved in setting, variation of resist. with 
time, lime liberated during set, water 
combined and evapd., carbonation, A (9) 
241. 
silicic acid in, detd. to be the cause of ‘“‘dust- 
ing” in low CaO content, A (1) 4. 
storage, decrease in strength due to, A (6) 155. 
suggested conditions to be studied in develop- 
ing better tests for, A (2) 32. 
tests made on mixt. of pure oxides, A (11) 298. 
time of set as influenced by temp, and Jap- 
anese specif. for, A (10) 268. 
voleanic ash as a mortar ingredient for, effect 
of kind, proportion, chem. anal., and SOs, 
A (10) 268. 
weight loss study during set of, A (5) 124. 
with high lime cementation index, very fine 
grinding and addition of gypsum, for high 
“early-strength”’ cements, in Germany, A 
(5) 125 
Pot, for melting glass with hollow rib in the 
bottom for passage of heat and gases, P 
(11) 306. 
glass, cleaner for hot, P (1) 7. 
seat for pot fur., refrac., P (10) 
Potash deposits in Spain, A (2) 46. 
from biotite, phonolith, muscovite, ortho- 
clase, relative ease of soln. of, A (12) 357. 
from cement dust. Concn. by elutriation, A 
(2) 33. 
from leucite, by nitric acid treatment, neutrali- 
zation and crystallization of alk. alumi- 
num salts, P (6) 177. 
A (9) 258. 


duration of 


from sea water, removal of, 
recovery from leucite i rocks, Italian, 
A (7) 200, A (7) 204. 
Potassium dichromate, al of m. and transition 
points of, A (8) 230. 
rock, treated under press. of steam in an auto 
clave, and later treated with other reagents 
for sepn. of alkalis, and alumina, A (2) 47. 
salts, cryst. structure of chlorate, bromate, 
iodate, A (8) 231 
Pots, glass, in Amer. and European practice 
difference between, A (12) 334. 
Potteries of old Liverpool, England, an extended 
research into the history of the, A (8) 233. 
Pottery, chem. description of methods of making, 
A (2) 43. 
English. lecture on, A (6) 168. 
forming mach. with rotatable mold and 
distributing roller, P (11) 313. 
Greek, lecture on, A (6) 154. 
industries, historical discussion and develop- 
ment of, A (12) 362. 
lead in kitchen, sensitive methods for detect 
ing, A (5) 148 
made of magnesite, clay, pigment, and water; 
after firing dipped in magnesium chloride 
soln., P (10) 284. 
made of talc, calcined magnesite, and magne- 
sium chloride, P (10) 284. 
Making, Pueblo. A study at the village of 
San Ildefonso, B (11) 324 
supports for, during firing, consisting of metal 
base with sockets having vertical ceram. 
rods with knife-edge projections, P (9) 
255. 
technical classes in glass and, particulars of 
prospectuses from numerous schools in 
Great Britain, A (12) 329. 


trimmer for molding mach., P (1) 18. 


SUBJECT INDEX 411 


Praseodymium contained in ceria, A (3) 64. 

Preheating chambers for continuous kilns, 
consideration of fuel economy and num- 
ber of chambers, A (9) 256. 

Press for ceram, mat., P (5) 140. 

Producer gas as an indus. fuel compared with 
coal, A (2) 45. 

for glass tanks, desirability under 
uniform conditions, P (4) 1 
plants, design, and opern. of het, A (4) 100. 

Publishers of Chem. Books in the English lan- 
guage, A (2) 48. 

Pueblo Pottery Making. A study at the village 
of San Ildefonse, B (11) 324. 

Pugging clay, vertical vs. horizontal pug mills, 
effect of improper pugged clay on working 
properties and losses of defective ware, 
A (5) 139. 

of clay, effect on wage earning and loss by 
= ware, due to improper, A (6) 
169. 

Pumice, fire-proof mat. made of asbestos, slag 
cement and, P (10) 270. 

Purification of ceram, ware during firing by bleach- 
ing with chlorine, A (10) 291. 

Purple of Cassius, some old directions for mak- 
ing, A (5) 122. 

Pyrex a resist. to chem. reagents of foreign 
and, A (8) 216, A (8) 217. 

sp. ht. of, A (11) 320. 
Pyrex glassware, chem. and thermal! resist. of 
original, A (10) 270. 
English, manuf. of, A (6) 157. 
lab. glasses, chem., mech., and thermal 
resist. of Amer., A (7) 190, A (10) 270. 
glasses, resist. to chem. reagents of Amer., 
A (8) 216, 217. 
Pyrometer abuse in enamel plants, A (12) 331. 
optical radiation, in use in Australia, A (8) 
Pyrometers for glass industry, application of, A 
(4) 100. 
mechanism of, A (12) 349. 
optical and radiation, advantages and dis- 
advantages of, A (12) 349. 
theory and methods of use. A (11) 315 
thermoelec., for the pottery discussion, A (4) 


8. 
use of, A (12) 349. 
Pyrometry, optical, effective wave-length of 
colored glass used in, A (9) 245. 
Pyrophyllite, uses of, A (12) 357. 


Quarries, new code of rules established in Great 
Britain for, A (2) 49. 
Quartz-anorthite—-forsterite system, A (12) 359 
brick in a Martin fur., description of minerals 
found as melanite, tridymite, cristobalite, 
magnetite, hematite in, A (11) 322. 
composite body of, for plates, P (6) 168. 
d. of, effect of grinding on the cryst. state 
and on the, A (9) 258. 
d. of, effect of prolonged grinding taking into 
consideration the wear on the agate mor- 
tar, A (5) 145. 
filter having a porous bottom in a crucible, 
results with opaque and clear quartz, A 
(12) 334 
fused, 5. development in making 
clear, A (3) 62. 
glass. See silica glass, fused quartz. 
articles, forming in a mold with approx 
shaped sections, P (11) 304. 

attacked by H at high temps. with for- 
mation of Si vapors, A (8) 229. 

manuf., historical, A (9) 252. 

melting in a mold taking advantage of 
decrease of d., P (10) 275 

phys. consts. of, A (11) 320. 

porous filter made of particles sintered 
together, P (10) 277. 

melting elec. according to the | vacuum- 
compression method, A (11) 312. 

phys. consts. of, A (11) 320. 


rock, quartzite for silica for indus. purposes, 
marketing problems regarding, A (10), 286. 
soly. in basic Ca, Mg, and Na compds, and 
sol. fluorides at high —— of clay, kaolin, 
feldspar, and, A (8) 2 
soly. in feldspar, influence _* grain size on, A 
(5) 137. 
working, app. for melting quartz in a vacuum 
and later compressing slug, P (7) 196. 
Quartzite, grinding in dry pans which discharge 
automatically, A (2) 43. 
rock and sand, thermal expansion influences 
in semi- -porcelain, vitreous china, and sani- 
tary ware upon addition of, A (3) 80. 
rock used for tube mill lining mined at Jasper, 
a chem. anal. and phys. properties of, 
> 
Quartsitet Jap., microstructure of a number of, 


Korean, microstructure of a number of, A (3) 


Manchurian, microstructure of a number of, 
A (3) 75. 
Quick-setting lime, contg. hydrated lime and 
aluminum fluoride, P (11) 299. 
contg. hydrated lime and zeolite, P (11) 299. 
Quicklime and hydrated lime for use in cooking 
rags for manuf. of paper, stand. specif., 
A.S.T.M. 1925, A (12) 330. 


Rabble and rabble arm for metallurgical furs., P 
(5) 141. 


Radiation in the pulverized-fuel fur., factors con- 
trolling, A (12) 344. 

Rare Earths, The, B (2) 47. 

Rational anals. of clays and kaolins, notes on, A 
(11) 319. 

Raw mats. for porcelain, gen. methods for testing, 
A (6) 169. 

Reaction heats, adiabatic twin calorimeter for 
detg. the heat = carbonization of coal and 
other, A (3) 8 

Recording balance, Odén-Keen, automatic and 
continuous, A (7) 198. 

Recuperator, construction and opern. of Amco, 
for glass tanks, A (12) 334 

structure with tile having vertical air passage 
— og other means for baffling gases, P 
(5) 

Red lead, mfg., P (12) 361. 

Reducing agents, effect on color development cf 
copper metal, oxides, and salts in glasses, 
by, A (3) 65. 

Reflecting power of colored glasses, radiometric 
method of detg., A (7) 189. 

Refractive indices of glasses, liquid crystals, oils, 
A (11) 320. 

Refractories and other ceram. products, P (4) 107. 

architectural, of pumice, calcined magnesite, 
asbestos, slag cement, soln. of magnesium 
chloride, P (10) 282. 

artificial sillimanite, load, spalling and slag 
tests as compared with other refracs., A 
(1) 16. 

boiler-fur., preliminary findings of invest. 
concerning the failure of, A (12) 344 

bonding high temp., A (3) 77. 

cements for bonding, table of properties of, A 
(2) 41. 

classification of, wy? Ag resist. to load 
at high temps., A (4) 1 

color tint test for, J. Raw with aluminum 
chloride and HC! solns., and coloring with 
methylene blue, A (11) < 

—- improvement in uniformity of, A (4) 
107. 

contg. ZrOs, SiC, and SiOz, P (4) 107. 

deformation of, relation of rate, load, and 
temp. on fire brick, A (11) 310. 

effects of load, temp., and time on the defor- 
mation at high temps. of fire brick, A (12) 

failure under load at high temps. of, relation 
of chem. and phys. properties to, A (6) 
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for boilers, classification according to position 
in fur., grouping according to type—silica, 
clay, and mixture of the two mats., and 
their phys. and chem. properties, and 
defects, A (4) 105 

for boilers, proposed German specifs. for, A 
(4) 106. 

for containers at high temps., metallic, and 
non-metallic, A (3) 77 

for high temp. work, relative merits of num 
erous mats., ceram. and metallic, A (9) 252 

for lime kilns, causes of failure of, and relative 
values of high alumina fire clay, silica 
magnesia brick for high heat zone, A (38) 
220 

for metallurgical work, prevention of shrink- 
age, thickness of joints, refrac. linings, 
influence of mfg. methods, firing, slag 
action, heat condy., and temp. change 
resist. of, A (10) 278 

for oil-burning boilers, causes of failure as 
softening under load and spalling in, 
(6) 167. 

for oil-burning boilers, clay brick with a 
glaze coating of sillimanite for, A (6) 
167. 

for open hearth furs., observations on require 
ments of, A (3) 77 

for regenerators, effect of porosity on rate of 
heat flow, A (7) 195 

for water-gas generators, description of crown 
cast in position made of fire clay and 
sodium silicate; carborundum linings. 
Bernitz blocks and silica, A (10) 281 

fusion of, detd. by optical pyrometer, A (10) 
277 

general description of technology concerning 
silica, fire clay, magnesite, silicon carbide, 
aluminous, alundum, dolomite, diatoma- 
ceous earth and zirconia refracs. and tests, 
A (5) 134 

glass, made of sillimanite, prepn. and proper- 
ties of, A (8) 215 

in vertical retorts, testing of, for fusion 
point, after-contraction, effect of producer 
gas, spalling, load test, A (11) 309 

in 1924, developments on, A (6) 167. 

industry of Germany since 1871 and its pres 
ent status, statistical, A (9) 252. 

Institute defined, A (12) 343 

load-bearing capacity at high temps. of, 
criticism of various methods used in detg., 
A (12) 346 

load tests at high temps., critical examn. of 
factors entering, with exptl. data, A (9) 
251 

load tests at high temps., fallacies to be 
avoided in standardization of, A (11) 310 

load tests at high temps., relation between 
compn,, grog, texture, porosity, and be 
havior under load; with mathematical 
relations involving deformation, A (11) 
309 

metallic surface layers on, production of, P 
(6) 168 

research possibilities in, problems and, A (6) 
166. 

resist. to temp. changes of, and its relation- 
ship to chem. compn., shape, and phys. 
structure of fire clay, silica, magnesia 
brick for smelting furs., A (12) 345 

slag corrosion of silica, magnesite, and fire 
brick, relative, A (8) 221 

temp.-load detns. on silica, clay, and kaolin 
specimens, A (5) 140 

testing app. for detg. softening pt. under load, 
with automatic graphical recording of 
thermal expansion and contraction, A 
4) 107 

Testing of Fire Clay Brick with Special Ref. 
to Their Use in Coal-fired Boiler Settings, 
B (6) 178 

thermal condy. of, A (6) 167 

thoria, production by casting, P (1) 17 


Refractoriness of fire clay brick, relation between 


slumping at high temps. under load and 
the content of grog, A (5) 134. 


Refractory article contg. graphitic carbon and 
y ph 


natural zircon, P (3) 78 
contg. silicon carbide, alumina, and a 
binder, P (10) 281. 
hollow, made from graphite with a ceram 
binder, and refrac. oxides, P (9) 253 
of fine refrac. acid-insoluble mat. with aq 
aluminum salt, in metal mold, etc., P 
(6) 168. 
brick, block, made from dolomite by molding 
under press. at high temps. and an 
nealing, P (10) 282 
for coke-oven practice in Germany, com 
parison of Amer. and German silica 
brick, A (10) 280. 
quenching tests for temp. change sensi 
bility on carborundum, bauxite, zir 
cor fire clay, chromite, _ silica, 
magnesite, A (7) 195. 
classification and charac., A (12) 344 
clays, transverse resist. to load at high temps 
of, A (7) 195, 
composite body having a layer of thorium 
oxide, and method of prepg. it, P (12) 347 
compns. contg. zirconia ore with various 
binders, P (5) 136. 
elec. conducting bars as a resistor for elec. fur 
P (6) 174. 
for molten glass of refrac. clay with silicon 
carbide outer shell, P (10) 274. 
fur. lining made by repeated applications of 
sodium silicate solns. and clay suspensions 
alternately at moderately high temps 
P (6) 168 
fused chromium oxide, process of making, P 
(4) 108. 
industry, adaptability of tunnel car kiln in 
(7) 199. 
in Can., refrac. clays of Sask., A (5) 135 
of N. J., brief history and description of 
processes, A (3) 93. 
kaolin, of plastic and fired kaolin, P (5) 135 
linings, microscopic relations of sulphide and 
silica in blast fur. and, A (10) 280 
use of high-temp. cement in place of fire 
clay for joints of, A (1) 17. 
mat, contg. burnt magnesite or MgO, P 
(5) 136. 
contg. SiOe2, AleOs, zirconia and alk. silicate 
P (12) 347 
for indus. use, guide for choosing, A (2) 41 
for lining furs. made of calcined dolomite 
clay and common salt, P (4) 107 
intermediate between silica (acid) and 
clay (basic) brick, contg. grog of both 
quartz and fire clay, A (12) 344 
made of powd. calcined magnesite and 
lignin liquor, P (4) 108, 
of shrunk, burnt dolomite, having outer 
layer of less refrac. dolomite layer, P 


(11) 311. 
materials, considerations of fusion pt., thermal 
condy., cementing mats., glazes, and 


dimensions of, A (6) 167 

fire clays, anal. and phys. tests, B (1) 17. 

for coke oven coystruction, comparison of 
low and high alumina silicates, bauxite, 
and silica, A (1) 17 

for coking chambers and gas plants, con 
sideration of silica, chamotte, silica 
chamotte, clay, and other, A (10) 278 

for coking chambers and gas plants, of 
stable vol. contg. quartz and fire clay 
grog, A (12) 344 

for constructing hearth and coke-ovens 
review of system 
and thin sections of silica stone, A 
(5) 135. 

influence of oxidizing and reducing at 
mospheres obtained with Ne, Oz: 
air, SOc, COe, He on mat. contg. varying 
quantities of FezO;:, A (11) 309. 

influence of oxidizing and reducing at 
mospheres on, A (12) 344 


| 
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of Great Britain, phys. and chem. proper- 
ties, of, A (2) 41. 

properties as chem. compn., fusibility, 
dilation. heat condy., and their inter- 
relations, A (3) 78. 

relation between underload refractoriness, 
ordinary refractoriness and compn., 
phys. and chem. of fire brick, A (12) 
344 


sp. ht. thermal condy., m. p. of, A (11) 320. 
mortar and cement, of fire clay, and coal, ash, 
> (1) 17. 
mortar and cement of fire clay, coal ash, and 
ganister rock, P (1) 17 
oxides, need for study of properties at high 
temps., A (10) 278. 
porous article, and method of making same, P 
(9) 253. 
pot seat for pot fur., P (10) 282. 
pots made in a moid by rotating and fusing 
electrically at the same time powd 
MgO, AleOs or A (6) 166. 
product for lining furs. made by calcining 
dolomitic limestone, oxide of iron, 
feldspar, P (4) 107. 
made by molding and firing a water 
paste of sillimanite, P (4) 107. 
sandstone block for glass melting furs., re- 
sist. to glass corrosion of, A (2) 35. 
shape press and mold therefor, P (7) 196. 
testing by staining process, with solns. of 
HCI and AICI; for etching and methylene 
blue for staining, A (8) 221. 
wick compn. of silicon carbide and a binder, P 
(10) 281. 
Regenerative system for glass tanks, A (12) 333. 
Regenerators, heat, calens. for detg. best dimen- 
sions and construction of, A (3) 95. 
Research. Report of the Comm. of the Privy 
Council for Scien. and Indus. Research for 
the year 1923-24 (England), A (1) 28 
work in indus., the Brit, situation of, A (3) 


Resista glass for lab. ware, A (2) 36. 

Resistor for elec. fur. made of plurality of thin 
flat carbonaceous plates and short car- 
bonaceous members, P (6) 174 

for elec. fur, made of refrac. elec. conducting 
bars, P (6) 174. 

for elec. fur. with refrac. members of L-shape 
for supporting resistor, P (6) 175. 

Retort, rotating, comprising a series of end com- 
municating tapered tubes, P (12) 350 

Rhe, fluidity absolute unit, proposed name of, 
A (7) 202. 

Ring oven, watersmoking in the, A (9) 249. 

Rinnan’s green, CaO, ZnO and ZnO, A (5) 151. 

River Rouge automobile plate glass factory, 
A (2) 34 

Road construction, silicate of soda in, savings due 
to use of, A (11) 323. 

Road mats. in Can., invest. of, A (8) 234 

Rock formation, the phys. chemistry of igneous, 
A (2) 46, B (10) 294. 

thin sections, prepn. by impregnating in 
bakelite varnish and htg., A (8) 226 

Roman glass, historical, A (11) 303 

‘“‘Roseki”’ refrac. clay, chem. anal. of, found in 
Japan, A (3) 74. 

Rubber packings, thermal condy. of, A (2 

thermal! condy. of India, A (1) 26 

Ruby, artificial, microscopic examn. and phys. 
properties of natural and, A (5) 151. 

Russia. Clays, refrac., five pee, their origin 
and uses in Central, A (5) 145. 

manganese deposit concession of Georgia, A 
(9) 257. 

Rust prevention on drier cars by painting with 

silicate cements, A (8) 220. 
removing compd., P (10) 295. 
Ruthenium, color reaction for, A (3) 89. 


Sagger batch prepn. in plant with units for grog 
crushing and sepn., clay grinding and mix- 

ing, A (7) 195. 
breakage, invest. of effect of free SiOz and 


grain size on rapid expansion, vol. changes 
and temp. changes, A (5) 136 
Saggers, free SiOz in mixts., effect of grain size 
and free silica on rapid expansion, vol. 
changes, A (5) 136. 
Salt cake for glass batches, methods of prepn., 
and properties in the melt, A (8) 216. 
zy; in a tunnel kiln, method and kiln for, 
P (12) 354. 
ctcthdne instance of fire clay corrosion through 
the action of, A (2) 35. 
vs. soda ash for glass batches, A (8) 216 
Samian ware, terra sigillata not (historical), 
(5) 149 
Sand blast for castings, cabinet type, A (3) 62. 
blast sand, A (11) 299. 
report on, A (3) 94. 
for glass making, A (7) 185. 
Sand, a ee water supply, filter, A (11) 
296 


glass, deposit along Mattagami River Dis 
trict of Timiskaming, description and 
chem. anal., A (1) 24. 
iron oxide content limits for bottle, win- 
dow, plate, flint, and soda-lime glass, 
A (10) 286. 
rapid approx. detn. of iron oxide in, A 


(12) 333. 
gypsum plastering, stand. specif. A.S.T.M. 
1925, A (12) 330 
iron compds. in, removal by soln. with H2S:0x, 
A (1) 6 


lime. brick. See Brick, sand-lime. 
concrete, brick, etc., addition of sulphuric 
acid to, P (10) 270. 
molding, preliminary report 4 invest. on re 
sources of Illinois, A (12 31. 
tests, sepn. into grain sizes aa methods of 
plotting, and other tests, A (12) 332 
Sands for blasting uses, prepg., A (3) 52 
glass and molding, at Woolwich, Eng. Chem 
ana]. and properties of, A (2) 36 
molding and glass, at Woolwich, England 
Chem. anal. and properties of, A (2) 36 
mold tests and a gage recommended for 
judging, A (3) 95. 
special, A (3) 70. 
Sandstone block as a glass fur. refrac. compared 
with fire clay brick, A (7) 185 
(Penshaw) block for glass melting furs., re- 
sist. to glass corrosion of, A (2) 35. 
Sanitary pottery plant of Maddox Sanitary 
Nare Pottery, A (12) 348. 
plant of Thomas Maddock’s Sons Co., 
(12) 347. 
thermal expansion influences in whiteware 
bodies due to addition to quartzite rock 
and sand, flint rock and pebbles and cristo 
balite, A (3) 80. 
ware industry in America, historical and 
statistical with a brief ref. to the tech 
nology, A (3) 83 
Sapphire, artificial, microscopic examn. and 
phys. properties of natural and, A (5) 


ol. 

Sardinia. Kaolin deposits of Furtei. chem. 
anal. and quality 7 mat., A (6) 178 
School, ceram,. at Sask., Can. , establishment of 

A (12) 363 
Schoop process of hot metal spraying, A (11) 323 
Scientific and Technical Papers, Prepn. of 
B (7) 206. 
Screen, vibrating, for potter's slip and other 
granular or pulverulent mats., P (12) 348 
Screening and grading of mats., B (2) 44 
problem in the ceram. indus., A (12) 357 
testing of very fine mats. (300-mesh), non 
reliability of, A (2) 44. 
Screens, double revolving, for clays, A (1) 18. 
standardized, a plea for, A (2) 44 
Scumming on brick, causes and prevention of, 
A (5) 132 
Sections, local, personnel of, A (4) 120 
Sedimentation as a means of purifying clay in the 
deflocculated state, A (5) 149. 
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of clays, observed with Odén-Keen automatic 
continuous recording balance, A (7) 198. 
Seger cones with resin coatings to prevent 
contamination by moisture and gases, P 
S) 234 
elenium as a coloring agent in glasses, colloidal 
distribution of, A (1) 6. 
as a decolorizer for high-grade colorless glass 
in a tank fur., A (3) 68. 
lasses, note on changes of color during an- 
nealing, reannealing, and exposure to light, 
A (11) 301. 
in glasses, for ruby, amber, wine, and decolor- 
ized glasses; its use and influence on, A (3) 
63 
Separating mats. of different sp. gr., by immersing 
in a maintained suspension in liquid of 
comminuted solid matter, P (12) 351. 
Separation, magnetic centrifugal, process and 
method for, P (4) 110. 
of mat. by air currents in treating pipes and 
141 


cyclone collectors, P (5) 

Separator, magnetic, P (4 110. 

magnetic centrifugal, P (4) 110. 

Setting of cement, gen. considerations, duration 
of set as a function of temp., processes 
involved in setting, variation of resist. 
with time, lime liberated during set, com- 
bined and evapd., carbonation, A (9) 241. 

Sévres porcelain, lecture on, A (8) 210. 

Sewer pipe, humidity driers for, discussion for 
and against, A (12) 34l. 

industry, piecework vs. day rate in the, A (12) 

Shale, filtering mat. made from spent, by chem. 
action of caustic soda and sulphuric acid, 
P (12) 363. 

grinding for brickmaking, A (12) 342. 
Sheet glass, See Glass, sheet. 
continuous, app for drawing and flattening, 
and rehtg. sheet, P (6) 163. 
dipping app. with endless conveyor, P (5) 


130 
drawing, continuous, fur. for vertical drawing, 
P (8) 219, 


drawing machs., app. for changing bending 
rolls on continuous, P (5) 130 
— with specially equipped fire pot, P 
2 and app. for making, by means of 
adjacent rolling members, P (6) 162. 

Shoveling and loading mach., P (7) 198, P (7) 
200 

SiC, ZrOe, and SiOs in a refrac., P (4) 107. 

Sieves, standardized, a plea for, A (2) 44. 

Sifting mach. with vibrating screen for potter’s 
slip and other granular or pulverulent 
mats., P (12) 348. 

Silica, adsorption layer thickness on, upper limit 
for, A (12) 360. 

alumina—lime system, A (12) 359. 
alumina, system, A (12) 359. 

Silica brick, addition of chromium oxide as a 
means of resisting corrosive slag (contg. 
FeQ) action on, A (1) 16. 

brick and its manuf; petrographic study, 

effect of CaO and MgO on tridymite 
growth and bonding power, A (5) 135. 

Brit. insufficient firing of, for plastic re- 
frac. coatings, A (6) 167. 

chem, compns. of, A (1) 16. 

chromium oxide in, effect of adding for 
reduction of FeO bearing slag action of, 
A (4) 107 

firing in cross-fired regenerative tunnel 
kilns, A (7) 199 

for lime kiln refracs., value of, A (8) 220. 

for metallurgical purposes, effect of lime 
bond, plastic wr clay bond, and mach. 
pressing on, A (10) 278. 


German and Amer comparison of 


properties for coke-oven practice, A 
(10) 280. 

ht. absorption rate of, A (2) 41. 

influence of transformation after firing 
on the stability in the kiln, A (6) 166. 


Jap., constitution, chem. anal. and micro- 
structure of brick taken from a tank 
fur., A (3) 75. 

lime-bonded, true sp. gr. and after-ex- 
pansion of, relation between time, sp. 
gr. and degree of quartz inversion, A 
(11) 311 

lime evaluation for manuf. of, A (6) 155. 

manuf. and use of, A (11) 311. 

manuf., influence of phosphoric acid and 
phosphates on rate of inversion of 
quartz in, A (10) 280. 

manuf., properties and testing of, A (5) 
134 


method of and app. for molding, P (10) 
929 
quenching tests for temp. change sensi- 
bility on other and, A (7) 195. 
resist. to temp. changes of, A (12) 345 
slag action of iron and Meo go content of, 
relation between, A (10) 278. 
slag corrosion of fire, magnesite, and, A 
(8) 221. 
slag corrosion on, effect of free FeO, MnO, 
SiOz, and viscosity, A (6) 166. 
with a binder of lime and china clay, P 
(6) 168. 
colloidal, refractive index of, A (11) 320. 
Firebrick Co.’s Works, the Derbyshire, A (3 
ade 
for coke oven construction, comparison with 
other mats., A (1) 17. 
fused, process ‘of shaping during melting, P 
(9) 253. 
glass manuf. by melting in a vacuum and 
shaping under press., P (10) 276. 
manuf. by melting quartz in a vacuum with 
mech. support, P (8) 222, 
manuf, by the Herbe rger method, A 
(4) 101. 
tuves, production by winding plastic 
strips on a carbon mandrel, P (1) 13. 
Tyler elec. still for H2SO, and other acids, 
A (11) 315. 
globular, chem. compn. and d., porosity, and 
occluded gases, A (8) 229. 
in Canada, “production, prepn., uses, and 
markets, A (5) 145 
in enamels, importance of detg. exactly the 
SiOz content of feldspars for enameling 
purposes, A (3) 60. 
in N. S. Wales, Australia, suitable for silica 
brick, A (8) 221. 
light, as diatomaceous earth and infusorial 
earth and globular silica, d., porosity, and 
occluded gases, A (8S) 229. 
lime, system, A (12) 35 
magnesia, system, A 359 
on electrolytes, action of, A (3) 92. 
production in 1924, A (4) 114. 
properties of vein quartz, quartzose rock, 
flint for many purposes, as glass sand, 
refracs., abrasives, etc., and marketing 
problems, A (10) 286. 
refracs., experiences with, at Leopoldau Gas 
Works, Vienna, A (4) 107. 
storage of, loss of strength and increase of 
spalling due to, A (11) 310 
temp.-load detns. on, A (5) 140. 
stone, petrographic study of, A (5) 135. 
vitreous, app. for and method of making, in 
a vacuum and later compressing the 
slug, P (7) 196. 
mat. composed of silica qualified by boric 
anhydride, P (4) 118. 
ware manuf., historical, A (9) 252. 

Silicate bonded abrasive granules, articles formed 
by mixing with dry and liquid sodium 
silicate set by application of heat without 
fusion, P (12) 328 

bonded abrasive granule s, articles formed by 
mixing with dry sodium silicate and tem- 
porary binder and heat treating to fuse the 
bond, P (12) 328. 

melts and slags, formation of eutectics and 
similar structures in, A (6) 167. 
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of magnesia, prepn. of artificial, A (11) 322. 
of soda, in road construction, savings due to 
use of, A (11) 323. 
solns., indus. uses of, A (8) 2 
solns., relation between compn. and b. p., 
(7) 203 
treatment of concrete surfaces for hard- 
ness and wear resist., A (6) 154. 
treatment of concrete surfaces for wear 
resist., A (6) 155. 
powd. sodium, and process of prepg. 
P (2) 48. 
Silicates, chem. constitution of clinochlore, 
magnesium aluminum silicate, A (4) 117. 
effect of gases, H, Cl, and HO, on quartz 
glass and porcelain, A (8) 229. 
Siliceous gels, formation of, from sodium silicate 
solns., A (8) 227. 
Silicic acid found in Port — detd. to be the 
cause of “‘dusting,”’ A (1) 
the desiccation curves and elite 
compns. of, A (2) 46. 
Silicon-aluminum alloys, new, A (2) 47. 
carbide. See Carborundum. 
abrasive article , bonded by a plastic ceram 
mass which when fired forms a glassy 
bond, P (9) 240, 
refrac. article contg. 
P (10) 281 
refrac. wick compn. of a binder and, P 
(10) 281, 
refracs., manuf,, properties, and tests for, 
A (5) 134. 


27. 


same, 


chem, 


alumina, binder and, 


in aluminum-silicon alloys, chem. anal. of, 
A (4) 118. 
Sillimanite (artificial), prepn. in the elec. fur. of, 
A (1) 16. 
(artificial) refracs., load, spalling, and slag 


tests as compared with other refracs., 
A (1) 16. 
See Mullite. 
(commercial)-clay mixts., 
age, porosity, sp. 
thermal expansion, resist. to slag action 
and soda-lime glass, A (11) 310. 
deposit in India, A (6) 167. 
for use in semiepermanent molds for casting 
metals, A (6) 166. 
glaze coating for clay brick used as refracs. 
in oil-burning boilers, A (6) 167. 
mine discovered in India, A (8) 233. 
natural, X-ray invest. of china clay, 
and, A (10) 288. 
refrac. product made by molding and firing 
a water paste of, P (4) 107. 
refracs. for contact with glass, 
properties of, A (8) 215 
stability of, from sp. ht. detns., A (12) 358 
synthetic made from hydrated alumina and 
kaolin htd. to 1400° C, A (10) ats 
Sil-O-Cel brick, ht. absorption rate of, 2) 41. 
insulation for periodic kilns, data on r* ad 
vantages of, A (1) 22 
SiOzAleOs—CaO, ternary system, A (5) 135. 
SiO2K2SiO;, the binary system, A (5) 127. 
SiO2K2SiO;-H20, system, A (12) 359 
Sif i2SiOs, the binary system, A (5) 127. 
binary system, A (3) 89, A 


properties as shrink 
gr., refractoriness, 


alumina 


prepn., and 


potter’ s asthma, invest. in England of 


Silicosis, 
A (7) 205. 
Silver mirrors, desilvering fragments of, P (1) 12. 


oxides in glasses of anhyd. borax and sodium 
metaphosphate, color due to colloidal free 
metal, A (1) 7. 
titration with —, indicators, of alkali 
halides and, A (1) 
Silvering glass, practical worker's recipe, 
A (5) 129. 
of glass ornaments, A (3) 69. 
Simplified practice, what it is and what it offers 
elimination of waste, A (6) 177. 
Sintering; its nature and cause in cryst. and amor- 


phous substances, A (3) 92. 
Sizer, pneumatic; air separator, P (2) 44. 
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Slag action of iron and content of 
brick, relation between, A (10) 278 
basic, constitution of, in terms of mixts. of 
compds., A (6) 154 
brick, blast fur., method, and equipment for 
mfg., A (11) 307. 


cement, ne sulphate additions to, A 
(6) 15 

cements, Preach specif. for, A (5) 124 

contg. FeO, chem. compns ~ th A (1) 16. 


corrosion of fire brick, silica, ‘and magnesite 
brick, relative, A (8) 221. 
corrosion on fire brick, silica and magnesite 
brick, effect of free FeO, MnO, SiOz, and 
viscosity, A (6) 166. 
granulating by means of air blast on falling 
molten, P (3) 58. 
process for the recovery of metallic 
from, P (2) 44. 
products, sulphates in, importance of limiting 
content of, with regard to durability, A 
(11) 299. 
vitrified product and process of making same 
from powd. grog, plastic clay, and powd., 
P (3) 74. 
wool, heat insulation of packing d. for max 
A (12) 356. 
thermal condy. of, A (2) 50 
Slags, alumina and magnesia influence on chem 
properties of silicate slags in contact with a 
metal bath at high temps, A (5) 147 
formation of eutectics and similar structures 
in silicate melts and, A (6) 167. 
phys. consts. of, A (11) 320. 
viscosity of, A (11) 320. 
Slip applying blade for applying slip to adjoining 
surfaces of a two-part clay structure, P 
(11) 314. 
Smelter, enamel, ground, and cover coats fritted 
one at either end of double, A (5) 126 
Smelters, flux block or fire brick for, A (12) 343 
for enamels, types of, A (3) 62 
abatement conference held in 
A (2) 49. 
Soda ash added to molten iron for reduction of 
sulphur content, A (4) 99 
lime-silica glass, sorption of water and con 
ditions influencing it, A (5) 128 
lime-silica glasses, elec. condy of annealed and 
unannealed, A (5) 128 
silicate glasses, 
changes up to 1400 
of CaO, MgO, and 
(1) 5, A (3) 63 
Sodium aluminate from blast fur. slag, prepn. of, 
P (3) 93 
chromate from roasted chrome iron ore with 
calcined soda and er lime, con 
ditions for obtaining, A ( 258. 


values 


Smoke England 


2Na:0, viscosity 
C due to substitution 
AleOs for NazO in, A 


silicate, NaeSiO;:, heat of of, A (3 
90. 
powd., and process of prepg. same, P (2 
48. 
solns., indus. uses of, A (8) 227. 
solns., relation between compn, and b. p., 


(7) 203 
adsorption processes in, explained by chem, 
reactions of colloidal subs., A (5) 146. 
Base Exchange in, B (10) 294. 
particle size distribution of, mech 
curves for soils and clays, A (5) 145 
red, effect of humic colloids on the penetra 
tion of iron compds. and the formation of, 
A (5) 144. 
Solid solns., historical development and present 
state of knowledge of, A (9) 260. 
Solids, chemistry of, A (12) 357. 


Soils, « 


compn 


Solutions, solid, historical development and 
present state of knowledge of, A (9 _ 

Solvay soda, mechanism of production of, A (12) 
359. 


Sorel’s cement, made with Manchurian magnesite, 
study of prepn. and properties of, A (3) 58. 

Sorption by glass of nitrous oxide and sulphur 
dioxide, A (11) 302. 
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of ammonia and carbon dioxide by glass— 
time and press. relationships, A (6) 157 
of water and conditions influencing it in soda- 
lime-silica glass, A (5) 128. 
of water by glass and its relation to the elec. 
condy of glass, A (3) 68. 
Spark-plug bushings, molding app. 
glass, P (3) 70. 
porcelain, made of tale and clay, batch 
compns., elec. and*quick temp. change re- 
sists., A (11) 313 
Specific gravity of gravel mat., device for measur- 
ing, P (5) 140 
rapid method for detn. 
11) 319 
Spectrograph, quartz, mineral anal 
for qual. and rough quant. 


for making 


of true (or powder), 


by means of, 
detns., A (5) 


140 

Spectroscopy and its relation to chemistry, A 
9) 260 

Sphinx lab. glasses, resist. to chem. reagents, A 
8) 217 

Spraying fusible mat. in continuous lengths, 
method for, P (10) 285. 

Staining process for testing refrac. mats. with 
solns. of HCI and AICI; for etching and 


methylene blue for staining, A (8) 22 


stannic oxide, effect on color development of 
copper metal, oxides and salts in glasses, A 
(3) 66 

Stannous oxide isomorphous with lead oxide, A 
8) 231 


generation under conditions 


(Benson process), A (5) 15 


line pipes, calens the aol from, A (5) 
151 
Stream-line filter applied to the filtration of 


pigments, A 234 
Steel and iron, tests for distinguishing between 
various kinds of, A (1) 28. 
stainless, heat and corrosion resist. of, A (1) 
2s 
automatic underfeed, packing con- 
struction for — plungers, P (7) 199. 
mech., new type of, (6) 173. 
Stone, abrasion tests on, 
basalt, stoneware tile, 


Stoker, 


natural 
and, A 


glass, 
granite 


basic 


artificial, made by htg. sulphur and sand, 


china clay or asbestos fiber, P (9) 244 
decay, due to mech. action, chem. action and 
living organisms, A (6) 177 


magnesian artificial, from calcined magnesia, 
quicklime, and MgCl: soln. and other in- 
gredients, P (3) 58. 
permeability to water of 
A (5) 123 
Stones in bulb glass, microstructure 
fication of, A (3) 75 


method for testing, 


and classi- 


Storage structure with tunnel for collecting cars, 
4) 119 
Strass Prins batch, compns. for the base of ar- 


tificial gems, A (6) 157 
Sulphide i silic blast f 
Sulphide and silica in blas ur 

linings, microscopic relations of, A 

280 


and converter 
(10) 


Sulphur as a coloring agent in glasses, colloidal 

distribution of, A (1) 6. 

combination and behavior at high temps. of 
amorphous carbon and, A (4) 116 

models for molding ceram. molds, methods for 
making, A (8) 223 

rapid detn. of, A (8) 229 

reduction in molten iron by addition of soda 


ash, A (4) 99 
Support for firing ceram. ware, P (10) 283. 
Surface temps thermocouple for measg., A 
0) 292 


tension meas. by the ring method, new tech- 
nique to avoid abnormal high results, 
A (8) 227. 
of ceram. mats., phys. consts., 
of clay slip by capillary flow method, 


(11) 320. 
and 


explanation of deformation of structure, 
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EDITORIALS 
ALLOCATION OF CERAMIC WORK IN FEDERAL BUREAUS 


All who have given thought to the many points involved in the 
general question of allocation of ceramic work between the Bureau of 
Standards and Bureau of Mines realize that what the bureaus need most 
is concerted support and coéperation of all the ceramic industries. The 
allocation details are matters of policy and laboratory direction for which 
the Department of Commerce is responsible and wholly capable to con- 
duct. Secretary Hoover wants from ceramic manufacturers an organi- 
zation qualified to advise on character of work to be undertaken and on 
means of securing the most extensive collaboration of the state and in- 
dustrial investigation laboratories. 

Plant proving of laboratory results has been endorsed because it is 
practical and conclusive. Results of plant investigations which have 
been proved should be wholly public property. Special advantages to 
the plants where the proving is done or to the firms who help finance the 
work are no more than those involved in “‘first hand experience.’’ Patent 
rights on all new disclosures should be assigned to the public, and a mini- 
_mum of time allowed between the finding of the information and making 
it known to the public. 

The government laboratories should devote most of their resources to 
fundamental investigations but these investigations should be only such 


4 
A 


634 EDITORIALS 


PROPOSED CERAMIC INSTITUTE 
RESEARCH ORGANIZATION 


THE TRADE ASSOCIATIONS 


Contro/ Direct Contract 
Committee The Research | 
Laborafories, 
Control! Advisory <. Bureaus, 
| Universities, | 
Research Advisory Etc. { 
Board and 
| Chief Research Contro/ 
Advisor 
Contracted 
{ Plant Studies | Research 
by Companies Organizations 
Collaborating | ~— 
By ROSS C. PURDY 
THE PROPOSED 
‘ CERAMIC INSTITUTE 


Fic. 1. 


EDITORIALS 635 


as are of immediate importance. All work on fundamentals is twofold, 
abstract and applied. There are enough problems of current need for 
which fundamental data are lacking that the federal bureau could well 
adopt as a working principle that all investigations should be carried 
through to proof under plant conditions. 

The bureaus need a strong unit contact with the manufacturers in all 
ceramic investigation. The manufacturers should so organize as to 
make sure and readily available a strong working contact. All heavy 
clay products manufacturers would be placing themselves in position 
to give and to receive aid in federal researches if they would function 
through the Clay Products Institute. The whiteware manufacturers 
should organize a similar institute. Whether the trade associations having 
the same major problems will codperate collectively through institutes or 
singly as trade associations, we are convinced that the means of collabora- 
tion diagrammed in the organization chart here shown will give the most 
flexible and yet the most positive and frictionless unit contact for the 
government. 

As to allocation of ceramic work it will have to be admitted that for 
as long as the Bureau of Mines operates for the beneficiation of minerals, 
metallic and non-metallic, they will have to study fuel and metallurgical 
economies in which refractories have an important part. The Bureau 
of Mines will have to continue working in that borderland where the 
ceramic engineers, fuel engineers and metallurgical engineers have a 
great deal in common. If the ceramic work of Bureau of Mines was 
restricted to refractories for power and metallurgical purposes they would 
have a large burden. It would be well if they were so restricted. 

The Bureau of Standards should do plant proving by sending men 
into the field. Plant proving involves considerable laboratory investi- 
gating and for this a station should be maintained. Quite naturally the 
geographic place for such a station is the industrial center of both ceramic 
producers and consumers. The Government has such a station in Co- 
lumbus. Economies in operation from standpoint of the Government 
and the industries alike make evident that this Columbus station should 
be continued. 

Also, the several state universities have extensive laboratory space, 
equipment and qualified research personnel with which the federal govern- 
ment and the industries should be coéperating. The largest and most 
far reaching consideration in this general question of allocation of ceramic 
work under federal and state auspices is in the economic employment 


_ of the facilities of the several state universities. 


With a representative research advisory board as provided for in the 
scheme suggested in Fig. 1, the federal bureau would have the very 
broadest and best informed council and the industries would have the 
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benefit of the most economical employment of the country’s research 
facilities. Economy, flexibility and best informed advisory service 
to the government and to the industries is made possible by the scheme 
here presented. 


A LETTER FROM AN ACTIVE MEMBER 


Why am I a member of the AMERICAN CERAMIC SocrETy? Is it only 
to receive the monthly Journal and the other publications of the SocrEety ? 
I admit that these are worth more than the ten dollars annual dues, for 
in them are results of researches and operating schemes which represent 
a great many times $10.00 in original cost and many times $10.00 in 
value to me. Nowhere else can I find so complete an abstract of the 
world’s ceramic literature. I realize that every cent over the office and 
postal expenses which the 2000 members pay as dues is put into the Jour- 
nal, bibliographies and book lists. I know that the profit from these 
publications which comes directly from the information recorded, cataloged 
and transmitted equals several times the cash I give in exchange. 

Though worth more than it costs, the Journal is not my fundamental 
reason for membership in the Society. The Journal is no more than 
a record of the results and not the cause of them. It is one of the essentials 
to the real purpose of the Society. Collaboration of the scientific, tech- 
nical and artistic ceramists in promoting agencies for research and edu- 
cation for collecting and distributing information is the real purpose 
of the Society. 

When I consider the profound change that has been made in the char- 
acter of reading matter in the trade journals; when I contrast the present 
unfilled demand for men trained in ceramic schools with the very sparse 
opportunities for the school-trained men fifteen years ago; when I see 
trade associations placing high value on scientific and technical research; 
when I recall that the ceramic divisions in the federal bureaus were in 
response to petitions by this Society and when I learn that in every 
nation where the ceramic industries have developed there is a national 
organization like our AMERICAN CERAMIC Society, I feel proud that 
I have had a part in the work done by the members through the Society. 
I am sure that technical progress in ceramics in America has been possible 
because the scientific, technical and artistic ceramists have been working 
together, sharing information and exchanging experiences in an organized 
way. This is the reason I am a member of the AMERICAN CERAMIC 


SOCIETY. 
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SILLIMANITE REFRACTORIES 


By A. MALINovszKY 

The papers of Hewitt Wilson' and T. S. Curtis? which were read at 
the Summer Meeting of the AMERICAN CERAMIC Society at Los Angeles, 
California in regard to the fused sillimanite refractories were very interest- 
ing. As these researches were conducted only on electrically fused silli- 
manite ingots, I should like to know what percentage of glass has been 
found surrounding the crystals. 

I have produced purer sillimanite crystals with much lower glass by the 
Bessemer method than with the electric furnace. The sillimanite crystals 
made in the electric furnace 
were not more than 75% or 
the highest 88% pure silli- 
manite. The rest was a glass 
which contained from 2% to 
3% of NazO + K,O and from 
1% to 2% of CaO + MgO. 

Prof. Salisbury who made 
the first petrographic examina- 
tion in 1910 of the electrically 
fused sillimanite ingot called 
my attention to the fact that 
to produce pure sillimanite 
crystals I would have to first 
get rid of the alkalis before the 
crystallization process com- 
mences or use a purer material Fic. 1.—The crystals as they occur in paral- 
and coke. lel blades. The ground glass which forms the 

ime : base for the sillimanite crystals is made up of 

Therefore, early in 1911 I felty aggregates of very fine needles crossing 
had begun to experiment with — every angle. 
the Bessemer method. This 
proved to be more satisfactory than the electric furnace. 

With the Bessemer process I was able to eliminate the alkalis and I have 
produced a product of 95% pure sillimanite with only 5% of a ground 
glass free from the alkalis. 

The Bessemer process gave a product which analyzed as high as 81% 
of Al,O;, especially those which were fused from diaspore or bauxite 


1H. Wilson, C. E. Sims and F. W. Schroeder, ‘Artificial Sillimanite as a Refrac- 
tory,’’ Jour. Amer. Ceram, Soc., 7 [11], 842; [12], 907 (1924). 

2 T. S. Curtis, “Synthetic Sillimanite in Ceramic Bodies,’’ Jour. Amer. Ceram. 
Soc., 8 [1], 63-8(1925). 
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Professors Salisbury and Johannsen and also A. A. Klein and W. H. Tom- 
linson found corundum present ranging in the various samples from very 
small percentage up to as high as 16%. 
The higher the corundum the greater 
was the resistance to spalling, corrosion, 
load and high temperatures. Many 
samples of the sillimanite thus produced 
were more refractory than cone 42. 

Of the three microphotos shown here, 
Fig. 1 contains 95% of sillimanite and 
5% of a mixture of brown and clear 
glass. Figures 2 and 3 contain 90% of 
sillimanite and 10% of a mixture of 
brown, green and grayish white glass 
masses. 


Fic. 2.—Enlarged about twenty diam- Figures 1 and 2 are sections parallel 
eters. the fibers and Fig. 3, cross-section of 
the same ingot as Fig. 2. 

In cross-section the sillimanite crystals are rather uniform in size rang- 
ing from .02 to .03 inch. It can be seen that these crystals are not solid 
but have a skeleton growth away from 
the centers toward the corners. In length 
the longest fiber measures over .35 inch 
and this was broken off at bothends. It 
is likely that many of the fibers are one 
inch or more in length. 

There is no reason to suppose that the 
cost of super-refractories of sillimanite 
will prohibit its use commercially. At 
the Washington Iron Works a U.S. Rotary 
Smelter was lined with a sillimanite refrac- 
tory a year ago and up to March this year 
has made 2416 smelts. First we smelted 
enamel and now we are smelting ground 
coat. 


Fic. 3.—Cross-section enlarged 
We lined the stationary smelters one about twenty diameters. 


year ago and in one have made 1600 

smelts. It is still good formany more. Inthe other smelter we made only 
600 smelts when we had to repair it. In the smelter which made only 600 
smelts the brick perhaps contained a high percentage of glass high in 
alkalis which reduced its resistance to corrosion and spalling. 


WASHINGTON IRON WoRKS 
Los ANGELES, CALIF. 
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CHINA CLAY! 


By STEPHEN LEECH 


In the course of contact with my fellow ceramists and others I have 
been struck by the lack of a precise understanding as to what china clay 
is, is not, and may be, more especially as to what constitutes the difference 
between the “imported” and the ‘‘domestic’’ (or as I should prefer to call 
it, the ‘“‘native’’) china clay. 

There is a fundamental difference between the two. 

Broadly speaking, the “imported” or English china clay is the result 
of the kaolinization by pneumatolytic action on the feldspar of granite, 
the altered product remaining im situ until the moment of its artificial 
separation from the other elements of the granite (these remaining un- 
altered). The domestic or native china clays are the result of sub- 
atmospheric decomposition of rocks, chiefly of the gneissic order, at the 
surface, their kaolinitic matter being separated by aqueous influences, 
carried and redeposited elsewhere. 

The effect physically and, possibly, chemically of these varying condi- 
tions is a matter well worthy of consideration. So far as I know there 
is no evidence of pneumatolytic action ever having taken place in this 
country, and although I do not regard the evidence on the point as being 
complete, I think it may be taken for granted that the native clays are 
the outcome of trituration and redeposition alone. 


Our Earth 


We have, therefore, first of all to take into consideration the English clays, 
in their primary form as part of granite. 

If we were to get below what one of the jesters in chemistry has thought 
well to call the ‘‘half-mile crust” of the earth we should find that the crust 
is getting (or remaining) softer and softer, more inchoate, until it finally 
passes into the semi-liquid state called ‘“‘magma.”’ Nearer still to the 
earth’s center we should probably find this magma, which comes to our 
minds as a substance of the consistency of molasses, becoming still more 
thinly liquid and finally passing into vapor and then into gas alone. We 
are concerned only with the magmatic condition. In this, partly by 
reason of physical and chemical affinities, are formed segregations of matter 
of different constitutions. They are probably irregularly disposed. One 
of these is the granite magma, that is, it is a magma containing silica, 
alumina, alkali or alkalis and some metallic elements in such proportions 
that if ejected to the surface the magma would cool as granite. 

The older portion of the crust of the earth, as it cooled, contracted— 
forming cracks and fissures all over its surface. The detached portions 


1 Recd. January, 1925. 
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so formed sank and tilted at irregular angles, receding into the unsolidified 
magma below with a double effect—that of forming what are called ‘‘faults”’ 
(more or less vertical fissures) and of squeezing out through such fissures 
the underlying magma to the surface. Here the magma cooled. Its 
excess of silica crystallized out as quartz, its combined silica and alumina 
and alkalis as feldspar, its minor metallic elements as mica—chiefly mus- 
covite and biotite, with some little hornblende. Thus the cooled magma 
became granite—a mosaic of crystals of quartz, feldspar and hornblende 
with here and there films and detached flaky crystals of mica. 

Floating in the molasses-like mass of the magma were what are called 
phenocrysts, that is, crystals of feldspar, of varying size. The reason 
for the formation of these in the magma before ejection is a matter of 
rather deep inquiry. Suffice it to say that it is usually attributed to 
supersaturation of the magma with the element silica. The presence 


of the phenocrysts is a matter of some importance as we shall see later. 
Together with the more liquid portions of the magma they were ejected 
to the surface, floating along like chips of wood in a stream. The magma 
spread in sheets and masses, often infiltrating the joint-planes of the 
measures through which it passed, but in the main it formed hills and 
mounds above the higher levels of faulted measures at the surface. 

Subsequently, owing to the shifting or the exhausting of the magma, 
gases followed on along the same lines of weakness. These gases con- 
sisted largely of boron and fluorine, the former picking up the iron and 
certain other elements and forming schorl-tourmaline, the fluorine robbing 
the feldspar of its silica and rendering its alkalis soluble. It is in this con- 
dition that we find the mineral called china clay rock from which the 
china clay is derived. 


Devon and Cornwall, England 

This sequence of geological and mineralogical occurrences took place 
only within a very limited area in England, entirely in the southwestern 
part of the country, in the counties of Devon and Cornwall. There is 
practically no production of china clay in the British Islands outside 
these areas. The productive capacity of areas themselves differs con- 
siderably, the extent and thoroughness of the kaolinization varying. The 
St. Austell area is by far the best. The area takes its name from that 
of the pleasant little town on its southern coastal border. The town 
in turn borrowed it from that of its protecting saint, St. Austin or Augustin. 
From the town northward the country rises steadily until reaching 
a height of over 1000 feet above sea-level at Hensbarrow Downs, some 
six miles from St. Austell, and this point may be considered as the center 
of the china clay activity. 

The St. Austell area as a whole 


that is the area in which granite, 


LEECH 641 


kaolinized or unkaolinized, is at the surface—falls into a shape which 
may well be likened to that of half of a large pear, the flat side downward. 

Its shape and contour, which is to be taken as the plan-line of the granite 
where it clears the county rock or “‘killas”’ as it is called (and which killas 
measures are the Meadfoot Shales of the Middle Devonian formation), 
includes both kaolinized and unkaolinized areas. These are sharply 
separated by a line of fault called the luxulyan fault. The kaolinized 
portion lies to the west of this fault and the unkaolinized portion to the 
east. 

The shape and the occurrence of the high points, afford data for in- 
teresting speculation. The flow of phenocrysts follows closely the center 
line, on both sides the luxulyan fault. The granite nearer the edge of 
the mass is finer in texture, indeed approaches that of microgranite. Again, 
the minor faults or fissures, which by the way carry tin wolfram and copper 
ores, are ranged on the flanks of the pear-shaped mass approximating 
to its course or are distinctly at right angles to it. These fissures are pre- 
cisely where one would expect a mass of that shape to crack on cooling. 
There is little room for doubt therefore that the St. Austell mass of granite 
is of the order of things known as a laccolith, that is, there is probably 
a deep-seated neck somewhere from which the whole mass spreads eastward. 
The depth or thickness of the mass is difficult of estimation but it is prob- 
able that the mass rests on the upper surface of the next formation suc- 
ceeding downward, the Devonian, viz: the Silurian, but as the lower 
measures of the Devonian do not outcrop in the district their thickness 
cannot be estimated with any certainty. 

There was, it may therefore be assumed, a mass of granite having 
a central core or backbone of phenocrystine or, as it is called, porphyritic 
granite dating from a core or neck somewhat to the south of the eastern 
end of the mass. 

From such a point would flow the last of the magma, to be succeeded 
by gases and vapors. ‘That such was the case is evidenced by the fact 
that at or near the point indicated occurs the variety of the St. Austell 
granite known as Cornish or china stone. This ‘‘stone”’ differs from 
the general mass of the granite in several important respects. One of 
the most important is that it shows the invasion of fluorine. Its quartz 
becomes of a purple tint and it carries topaz grains, topaz being a fluoride 
of alumina. The topaz occasionally appears as a separate mass and 
in such cases is usually accompanied by much schorl-tourmaline. The 
latter is a borosilicate and, therefore, indicates and justifies the view pre- 
viously expressed that the subsequent kaolinization of the granite, or 
rather of the feldspar of the granite, was effected by the action of fluo- 
rine in the presence of boron. The beneficent effect of the latter was 
to carry the iron of the rock present originally as biotite into the insoluble 
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of the borosilicate. It is only reasonable to admit that there is some 
contention as to the precise nature and sequence of the processes by which 
the kaolinization of the feldspar has come about. ‘There are not wanting 
those who contend that the process has been from the surface downward; 
and other most ingenious theories have been advanced. ‘The pneumato- 
lytic theory is, however, the one most generally accepted and to it the writer, 
who has had the advantage of living on the spot for several years, gives 
his unqualified adherence. 

The principal points of evidence in its favor are: 

(1) The fact that the kaolinization never appears at the surface. There 
is always a layer of disintegrated but not kaolinized granite from the 
surface downward. This layer of material, which is locally called “‘growan’’ 
may be from four to fourteen feet thick. In it, all the elements of the 
granite are present. It ends off abruptly. In sinking through it, prac- 
tically one spadeful is in the “‘growan”’ and the next in the fully kaolinized 
china clay rock. ‘This is of itself strong presumptive evidence of rising, 
heated gases ending their influence at a definite point of cooling. 

(2) ‘The deeper the pits are sunk in the kaolinized rock the more com- 
plete, absolute and unvarying does the kaolinization become. Pits have 
been sunk to a depth of 300 feet with the result that the deeper the sinking 
is the better the clay. 

(3) In some cases the overlying killas measures are also kaolinized 
and always from contact with the erstwhile granite upward, never from 
the surface downward. 

(4) The area of kaolinization is sharply divided by the luxulyan 
fault. 

Practically no kaolinization extends to the east of it. Gases permeat- 
ing the granite mass from the west eastward would find in the broken 
and ill-filled fissures of the fault abundant outlets. ‘Their efficiency ended 
there. It is certain that had the influence been a superficial one it would 
have affected the granite equally on both sides the line of faulting. That 
there was a very free escape of boron at this point is evidenced by the 
densely studded rock called luxulyanite from a single block, or rather 
boulder, of which the sarcophagus enclosing the remains of the Duke of 
Wellington was made. ‘The beauty of this rock lays in the stellate clus- 
ters of tourmaline with which it is packed, and the tourmaline, as we 
have noted before, is the borosilicate of iron, magnesia and alumina. 

Those who are so far interested in the contra-theories as to kaolinization 
will find the whole subject traversed in the very excellent book on china 
clay and china stone written by Allan Howe of the English Geological 
Survey. ‘The writer wishes to take advantage of this allusion to acknowl- 
edge his own indebtedness to that work, which treats exhaustively the 
subject of china clay not only in England but in all countries of the world. 
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English China Clay 

The china clay rock as it lays in the earth or near its surface is of the 
consistency of half-set concrete. It is hygroscopic, that is to say it takes 
up and retains much water. It is very rare to find it in dry condition. 
This is fortunate, as most of the pits working on it are on the tops of hills 
or along ridges on the sides of bare, bald, treeless hills, and water plays 
a most important part in the separation of the actual china clay from 
the quartz, mica and schorl-tourmaline which accompany it. 

The methods by which the actual china clay, the now kaolinized feldspar, 
is separated from the quartz and other waste matter have been so fre- 
quently described and illustrated that it is not necessary for the present 
writer to more than summarize them. They have especially been set 
forth in all detail in the work before referred to, Allan Howe’s book, and 
it is to be regretted that certain recent dissertations on the subject, which 
are almost word-for-word repetitions of the matter of that book have 
appeared in the columns of a contemporary without the acknowledg- 
ment that was their due. 

Anywhere westward of the luxulyan fault there is little difficulty in find- 
ing an area to yield china clay. Of course care has to be exercised, espe- 
cially on the subject of water supply, and, naturally, as to means of commu- 
nication with road and rail. A site being selected and ‘“‘proved’’ by the 
sinking of trial pits, a pumping shaft is sunk at some little distance from 
what is expected will become the center of the pit. This shaft is followed 
by an adit or level driven from the bottom of the pumping shaft to the 
center of the pit and then by an upcast shaft; the level is connected with 
the surface of the pit. The surface is then stripped of the overlying 
‘burden,’ generally the growan before described and a foot or two of poor 
upland soil. The overburden is always kept well back from the edge 
of the pit and a deep trench sunk to receive percolating surface water 
and prevent its entering the actual pit. As the actual pit increases in 
size it is most important that this keeping back of the overburden is well 
attended to. It is a heavy “‘cost’’ on the china clay obtained, especially 
in the early stages of opening of a pit of work, and neglect of it is often 
the cause of much of the discoloration in the china clay as we receive 
it. Water must now be conveyed in trenches or ‘“‘launders’’ to the edge 
of the actual pit and there allowed to run over and down the sides of the 
excavation. This has the effect of breaking down the softish rock, assisted 
by manual operations, the water pouring down into the pit below a puddly 
mass of ‘‘sand”’ (as all but the actual clay is called) and clay water. 

It flows toward the center to the top of the upcast shaft, but it is in- 
tercepted in its course by the “sand boxes,’’ a simple but ingenious con- 
trivance by which the stream is allowed to precipitate the coarsest of its 
sand. The clay water enters and fills the upcast shaft and level. At 
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the pumping shaft it is brought to the surface, a suspension of 10% to 15% 
clay together with all the finer sand and all the mica. 

The greatest difficulty the clay worker has is to get rid of the mica. 
By passing the suspension successively through smaller pits and finally 
in a slowly moving stream over broad areas of slightly inclined surface, 
called ‘‘mica-drags,’’ the whole of the undesirable matter is precipitated, 
but not without serious loss of clay as well. The purified suspension 
is received in settling pits where, after considerable time, the clay settles 
and the excess water is decanted off and reused; the now creamy suspension 
is passed on to the ‘‘tanks’’ where a much longer period of time is al- 
lowed for it to further settle and solidify about to the consistency of the 
familiar substance—lard. 

In this condition it is conveyed to and deposited on the 
ing floors, large areas of porous tile overlying heating flues. The clay 
is spread in a layer 6 to 10 inches thick, ‘‘nicked-up” as it dries, and so 
leaves the floor in the roughly cuboidal chunks so familiar to us on receipt 
of our supply of ‘‘imported clay.”’ It is never dried to “bone dryness”’ inas- 
much as, being hygroscopic, it would again pick up from the atmosphere 
10% to 12'/2% of moisture. We, therefore, all buy it well knowing wg are 


drys” or dry- 


buying that minimum amount of water. 

All these arrangements sound very simple 
are, but they are effective, and with the exception of the waste of clay 
or its reduction to second and third qualities known as ‘“‘micaclays,’’ there 
is little room for improvement upon them from an economical point of 
view. As compared with the ‘‘sandwheel’’ methods employed on the clays of 
this county they are far more effective in getting rid of deleterious matter. 

Little has been done in England to substitute mechanical treatment 
for the older method of levigation and precipitation pure and simple. 
A fairly common practice is the acidulation of the water in the banks 
to facilitate precipitation. On the other hand an attempt has been made 
by increasing the viscosity of the bank water by the addition of sodium 
silicate to retain the finer particles of clay in suspension longer and so, 
by separate decantation and filter-pressing of the upper suspension, to 
obtain a finer grade of clay for special purposes. The most radical im- 
provements which have been made in the process have been the substitution 
of forcibly ejected streams of water from hose-nozzles directed against 
the face of clay-rock in place of the natural run of the conducted stream 
down its face, which newer method is known as “‘hydraulicking,’’ and the 
introduction of the pipe-line system. Many of the older works were 
situated back in the hills, the transfer of the finished clay to rail or port 
involving miles of heavy haulage over difficult roads. As fortunately, 
the average gradient is toward the coast it has been possible to establish 
systems of pipe-lines, the ordinary 9- or 12-inch sewer pipe of this country, 


almost primitive. So they 
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conveying the suspension at the point at which it would ordinarily pass to 
the settling tanks on the ‘‘work”’ to tanks and “‘drys’”’ located at points on the 
railways or at ports eight to ten miles distant from the actual clay pits. 
Thus a double saving has been effected, the cost of hauling fuel for drying 
to the works and that of hauling the dried clay to loading stations. 

The only really revolutionary method introduced to the trade within 
the writer’s knowledge was passing the whole of the clay-rock through 
rotary washers and the effluent treated in a series of centrifugal separators 
culminating in the ‘‘Gee’’ separator. This was followed by an equally 
rapid system of drying in a progressive tunnel-drier. It was possible 
for the clay mined in the early part of the day to be loaded the same day 
as finished clay. The prime object, however, was to obtain clay of far 
finer texture than the ordinary for use in certain industries under the exi- 
gencies of war-time conditions. 

It is generally conceded that English china clay represents an aggregation 
of crystals of the mineral, kaolinite. Such crystals are sub-microscopic 
but their structure and habit is known. They are flat, hexagonal or 
rhomboidal forms, of a thinness so extreme as to be barely comprehen- 
sible in figures. Their habit is to form, by superimposition, masses or 
groups, still so minute as to be only just within the possibility of detection 
under the highest-powered microscope, of dendritic or branching growths 
or in piles and strings known as ‘‘rouleaux”’ or ‘‘vermiculae.’’ This initial 
fact is important to the user. The plasticity of china clay, often annoy- 
ingly limited, can be considerably enhanced by protracted grinding 
which has the effect of breaking down the aggregates and increasing vastly 


‘ 


the area of surface tension. 

We have in such china clay a substance of quite uniform chemical con- 
stitution. We can, therefore, rely upon its presenting a uniform degree 
of refractoriness, in other words of its being pretty constant in point of 
shrinkage and freedom from fire influences calculated to produce warping. 
Such measure of uncertainty as there may be between one grade of im- 
ported china clay and another is due rather to the degree of thoroughness 
with which the elimination of the mica (in particular) has or has not been 
carried out. That, in plain words, means that the best clay is produced 
by the firms having the largest mica-drag areas. 

The pneumatolytic action which locked up the original iron of the 
granite by converting the biotite schorl-tourmaline thereby gave us a 
practically iron-free material, for the schorl is the one substance which, 
thanks to its high specific gravity, is most easily gotten rid of in the sedi- 
mentation processes. In addition, if the clay has been produced in the 
areas in which the primary granite was of the porphyritic or phenocrystine 
order the relative proportions of both mica and tourmaline were low, there- 
fore good color is assured. 
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A MONEY SAVING RECORD SYSTEM FOR CASTING SHOPS! 
By L. L. BESKEN 

Some sort of systematic factory record keeping is necessary in every 
ceramic manufacturing plant. Factory records are an essential part of 
any cost accounting system and they are an equally vital element of an 
exact and complete technical or process data history. 

It is most important that such records be not laboriously obtained, com- 
plicated or too costly —‘‘the tail must not wag the dog.” 

The record system used at the Jeffery-Dewitt Insulator Company has 
been evolved to cover their particular conditions. 

Operation of the whole record system requires the employment of (1) 
a timekeeper who is also a superintendent clerk; (2) a bookkeeper who 
does all costing and also keeps all 


MAINTENANCE LABOR 
the rest of the Company’s accounts; 


(3) foremen and certain factory 
Charge No Date 
on operators to do a small amount of 
oD 
clerical work each day; (4) the 
operation of a factory storeroom 
‘cn and its attendant. 
Employee The system supplies the cost ac- 
Clock No............. counts with (1) all production 


Dept. Foreman 


counts; (2) all time or labor charges; 
(3) all material charges; (4) overhead or burden distribution; (5) inventories 
of raw materials, work in process and stock. At the same time it gives 


DAILY TIME REPORT 


Account Lot No | = — | Rate 
1302 44 70 $3.15 
801 1 .70 
708 2% 1.75 
Total 
Recorded 
Foreman Time Book 
Supt. Cost Record 


? Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Columbus, Ohio, 
Feb., 1925. (White Wares Division.) 
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us rather complete technical and process data upon each lot of each type 
of product; and does this systematically and automatically. 

Three main classes of records are involved, namely (1) time or labor 
charges; (2) material requisitions; (3) lot production records. 

The factory time or labor charge slips are similar 
to those in common use. Each workman daily 
charges his hours (or piece work) to the account 
worked upon. This is approved by the foreman and sent to the time- 
keeper, who in turn checks against clock cards, makes pay-roll entries and 
cost distribution. He accomplishes his entire timekeeper’s work in about 


Time or Labor 
Charges 


three hours. 


MILLING REPORT 


Mill No Mill No Mill No Mill No Mill No 
Flint 


Feldspar 


Weight 
Temperature 
Screen Test 
Time Started 
Time Fin ished 
Revolutions 


BLUNGING 
Clay 


White Ware Scrap 
Glaze Scrap 
Sodjum Silicate 
Water 


Time Started 


Time Finished 


| 
Clay 
Water 
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GLAZE MILL 


Mill No. 


Glaze No. 


No. of Pounds 


Time Started 
Time Finished 
Viscosity 


Temperature 


Weight 


STORAGE TANK 


No. Feet of Slip in Tank 


Temperature 


Weight 


Viscosity 


Blungers 


Pumps 


Lawn 


Agitators 


Scrap Blungers 


MATERIAL STOCK WARNING:— 


DELAYS AND REMARKS:— 


The material requisitions give account of all 
material used. ‘They are of two classes: (a) for 
production raw materials; (b) for maintenance or 


Material 
Requisitions 


manufacturing supplies. 
Class “A” Each batch of ceramic raw material withdrawn 
. from bins is weighed and listed on a day sheet. 
Production of Raw : 
tediate These sheets go to the bookkeeper and are means 
of keeping perpetual inventories and of making 
material charge for month, from which the slip cost per month is obtained. 
Physical inventories of raw material in bins and slip in tanks are taken 
the first of each month and thus the perpetual inventory checked and cor- 
rected if need be. A similar system applies on all hardware and other 
production raw materials used in the plant. 


EQUIPMENT INSPECTION 
Mills 
| 
| 
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Maintenance and manufacturing supplies are 
kept in the factory storeroom. ‘These materials 
can be withdrawn only through a storeroom requi- 
sition. The accounting of these materials is done 
then by the bookkeeper in the usual manner of storekeeping. 


Maintenance and 
Manufacturing 
Supplies 


REQUISITION ON STOREROOM 


Quantity ITEMS Price Amount 


Received By Approved By Entered on Stock Record 


Production Records 


Our lot production records give us a really big 
return for the small effort they involve. 

They prevent confusion in the shop; they give all counts and inventories 
of work in process; locate at any time the exact position in process, and 
status to date, of any production order; and they leave behind a perma- 
nent history of process conditions and technical data upon each order and 
lot of the order manufactured. 

The need of such a system is evident. We manufacture sixteen differ- 
ent standard types of porcelain, as well as specials, when such orders are 
received, and the same molds, racks, forming machines and other equip- 
ment are used for several of these types. While our standardization of 
design and process does give great flexibility and does mean little or no 


Lot Records 


_idle equipment, it must be recognized that such conditions make systematic 


production planning and routing imperative. 
, Before starting manufacture production each 
type and each order of porcelain is scheduled 
upon the production order form (see page 651): 
Since it is necessary to see that these production schedules are main- 
tained or if they are not to make process adjustment, a systematic account- 
ing and knowledge of the location in process is demanded covering each 
production order. The lot production records perform this function. 
The lot records originate from sheets filled in by each department fore- 
man covering each lot on each production order that moves into and out 
of their department. 


s+ Date. ss ++ Charge to.......- 
| 
| 
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MAINTENANCE ACCOUNTS 


AND GLAZE MAKING EQU/PMENT 
Motors, Wiring, and Electrical Equipment 
Line Shafting, Pulleys and Hangers 
Clutches 

Belting 


42M 


#/ Bluraer 
#2 Bilurger 
#3 Blurger 
#4 Blunager 
Slip Pumps 


Siipl 


Slip Tanks « 
Water 
ng 


sand Waste 


Lawn 


~>99999985 
@BVNAWAW!? 


AAAAAAAAAAAAAAAA 


2 


0:/s and Waste 


Universal Or 


Jniversal Prof 
Culler 8 ades 


orming Room C 
in Type Form 


MKILNS 


AND KILN SETTING EQUIPMENT 


n Cars and Car Brick Work 
Pusher and Track 

fxhaust Fans 

Water Cooling Equipment 


” ments 
506 « Kiln Structure 
507 “ Burners and Flame Shields 
508 ” Chains and Rollers 
509 ” Transfers and Gages 
5/0 
5/2 #2KiIn Cars and Car Brick Work 
5/2 ” Pusher and Track 
5/4 Exhaust Fans 
5/5 Water Cooling Equipment 
5/6 ” ndicating and Recording /nstru- 
” ments 
5/7 niin Structure 
5/8 ad Burners and Flame Shie/ds 
5/9 “ ransters and Gages 
520 
52/ Sagger loading Equipment 
522 Stearn Pusher Engine 
523 Carta ng Equipment 
524 Ga es, Regulators and Valves 
525 
527? Vac Pla Fauvioment 
528 Bits e Equipment 
529 Oi/s Waste 


70/ Ceramic Laboratory Apparatus 
§oparat 


80 re 
7093 7 7 xf 
7/0 7/es 
7 7; he 
---—- - 
SAGGERS AND WAD CLAY EQUIPMENT 

80/ Motors. Wirina, and Electrical Equioment 
802 Shafting,t eys and Hangers 

3 Belting 

7 fches 

5 Pug Mills 

6 Pres 


and Housing 


rier Sagger 

ay Or er 

2 Wheelbarrows and Too!s 
s and Waste 


MOLD MAKING EQU/PMENT 


901 Mold Shop and Equipment 


— 


GALVAN/Z/NG EQUIPMENT 
1001 Rumbling Equipment 
1002 Pickling Equipment 
/ 3 Drilling and Emery Wheel Equipment 
4 Transmission Machinery 
205 Galvanzing Pots 
6 Inaiceting and Recording Instruments 
7 Electro Galvanizing Equipment 
1008 Shaking and Quenching Equ yprnent 


Indicating and Recording instru- 


ASSEMBLY AND CRATING EQUIPMENT 


IRIES AND INSPECTION EQU/PMENT 


GALVANIZING EQUIPMENT (CONTINUED) 


1009 kxhauster Equipment 
4010 Fixtures and Too/s 
40/1 Hardware Boxes 


STORAGE - MATERIALS AND SUPPLIES 


W101 Clay Bins 


292 Hardware Bins 


4/03 General Storeroom Bins and Shelves 
1/OF Fixtures 

1105 Equipment Shed 

1106 Maintenance Store Sheds 


(O7? Yard Storage 


4/08 Elevators and Transporting Equipment 


03 Unloaders, Whee/barrows and Shovels 


MACHINE SHOPAND FOOLS 


120/, O. Presses and Power Saws 


(202 M 1g Machine and Shaper 


HEAT, LIGHT AND POWER EQU/PMENT 

43C/ Gerera fear Lines 

1302 Genera/ Elect Ve ring 

1302 Ge Gas Meters Pif 7 

705 Boiler Feed Apparat 


— ~ - 
FIRE, WATER AND SEWERAGE SYSTEM 
4 Sprinkler System 
Fire Hose and Extinguishers 
#03 Water Storage Tanks 
Water l es 
405 g Water System 
407 Office Toilets 
1408 Sewe nes 
409 Chemical Tanks and Equipment 
14/0 Shower Baths 
BUILDINGS, YARDS AND GROUNDS 
/ 
/ 
/ 
/ 
45/3 General Painting 
$$$ $$ 
MAINTENANCE SALARIES 
/60/ Storeroorm Keeper 
1602 Watchmen 
4603 Janitors 
1604 Vacation Salaries 
7ime Neeper 
MISCELLANEOUS 
1701 =First Aid Equipment 
702 Miscellaneous Trucking 
4703 Janitors Supplies 
1702 Maintenance inspection 
4705 Miscellaneous Safety Work 
4706 Lunch Tables 
4707 Jeleca ysterm 
4708 Office Fixtures 


6m 
MILLING 
102 502 
103 503 - 
104 504 
106 
407 
409 
4/0 
“ue 
4/4 QE res and Va/ves - 
418 Aqutators 
1/6 
“7 om Trucks and Too/s 
4/8 e and Fix es 203 Lathe 
4/9 A 7 ca 204 G 
120 Scrap Blungers 5s 7 b 
42! GlazeM ana Blunger 
6 Bench and Ben 
422 aze Pumps and Line 97 Carpenter T and Equipment 
423 s/aze wna Agifatoars 208 TinnersT s and Favipment 
124 Jicatina and Re yng rents ? Pipe Filters sand Equipment 
425 1 tiled Wate ysfem Flect ms and Equipment 
426 Tes? 7 2/1! Welder Equipment 
2/2 Blacksmith T and Equipment 
2/3 Whee essing Equipment 
29 ay egre 7 f é 2/4 ete Mix 
— ~~ PIs Waste 
CASTING EQUIPMENT 
> 6 pe 7 
204 team Heating Rea 4 e 7 
> 603 A Pots and , 
206 A 7 7 
605 s and Fixture tack 
é f fak f - ana Rack Boards > = 
> - 606 7 / Fixtures 
Z 9 Cast fhice and Fixtur y y 7 7 
d : é 7 St 7ge ana za 7 43/0 sand Waste 
2/2 6 Assert epartment Office Fixtures 
2/2 Po y Nozz . 
6 toreae Platforr 
2/3 Va n Casting Machine 
- - 
205 Va Ret iires and Jraps 
ORVING EQUIPMENT 
Motors, Wiring and Electrical Equipment 705 Boxe 
702 afting, Hangers and Pu/leys e fa nent t 
703 C > { Machine 
4 
309 | na 
5 £a 
706 toam Heating Co nes Peo share 
307 ? Return Trop 
708 Humidaih ome 
309 Jicating and Recording lruments 
Fy Orier Structure 
3/3 Ve Eavioment 
3/4 Wash 
FORMING AND GLAZING EQUIPMENT] 808 Grog Elevators 
40 Motors. Wiring and Electrical Equioment 803 20h t 
Belting 8 
Facer 8 
Gr ers 
l 8/4 Pat Press 
Ss zing Table - 
azing Equipment 
Loom and Truck 
pment 
Special insulator Forming Equipment § 
Vacuum Lines and Equipment a 
Machine 
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JEFFERY-DEWITT INSULATOR CO. 
PRODUCTION ORDER 


DESCRIPTION OF PRODUCT 


Drawing No. of Mold Used.......... aie Drawing No. of Cast Blank 

Drawing No. of Formed Stage... : Drawing No. of Fired Stage....... 
Drawing No. of Assembled Unit : Physical and Electrical Specifications 
Remarks 


PRODUCTION REQUIREMENTS 
(1) To be made from Body No (2) Number Molds Required................. 
(7) Firing Pats Required (8) Sagger Requirements 
Remarks Number Needed per 
PRODUCTION SCHEDULE BY DEPARTMENTS 
DUE | ACCOMPLISHED 
Date Date Number \'Total No ; Date _|Total No Lot Per cent 
order order | in lot or jexpected Order Order | finished | numbers | Paes 
| started | finished |(per day)|thisdept.| finish (|this dept.) inclusive 
Molds 
Casting 
Drying 
Forming 
Kiln-Set 
Inspection 
A seems bly 
Shipping 
Total 
Cost Sheet No... Lot Numbers from......to......... Inclusive 


AL A lot is that number of units originated or cast 
. each day for the particular type or production 
order. ‘The production order sheets designate the number. 
These lot records are used by each department foreman and are padded 
together. 
One pad is entered with each lot started at the casting department. 
When the lot itself actually leaves the casting department (to enter the 


Issue 
Number Finished Units Required................Date Manufacture to be Complete....... - 
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drying department) the casting department sheet, now filled in, is torn 
off and sent to the superintendent’s office and the rest of the pad goes with 
the ware to the drying department. And so, throughout the process, 
the pad goes with the ware and the filled-in sheets are torn off and sent 
to the superintendent’s office. However, since the sheets are padded 
in duplicate each department keeps a copy of this record. 

These record sheets are now to serve at the superintendent's office sev- 
eral uses: (1) a tally against the schedule called for on the production 
order; (2) to supply the counts of ware in process and to give the location 
of each lot in process; (3) to give the perpetual inventory figures for 
wares in process and stock; (4) to give the process data covering technical 
information. 

Each sheet is perforated. The upper part is used for the count, in- 
ventory and position records. These slips have certain data recorded on 
the count charts at the superintendent’s office. 

Then the slips themselves are put into the count tally board. This 
board files all slips coming to the office for the month. Reference really 
determines just where each lot is in actual factory position, how much 
of any order is filled and when it will be completed. You will note that the 
processing data covering each lot found on the main part of each lot record 
is pretty complete. 

There are established standard process conditions. With these records 
we can compare actual against standard ata glance. That such is a manu- 
facturing help is obvious. 

These slips are filed in small loose leaf books. 

A set of books for each type of porcelain and a book for each depart- 
ment are given. Thus, we have a live, up-to-the-minute ready reference 
library on production and process. 

However, we believe in charts and curves. We feel that the general 
trends and their resultants are best shown in this way, so vital elements 
of data are plotted on charts and the trends watched. These charts we 
find most valuable in settling matters of what is right and wrong practice, 
and they give us opportunity of getting exact knowledge of technical mat- 
ter that we have gotten in no other way. Charts allow us to plot losses 
against process conditions. 

Finally, we have a sheet that assembles all this process and account 
record. 

These sheets are readily filed in loose leaf books by types and form a 
final or historic record. This last record is not used as frequently as the 
others perhaps, yet, when wanted quickly, particularly for history, is 


useful enough to warrant keeping it. 
It should be realized that in our case all types and lot of production go 
through the same flow, that is, each have the same route through the 


. 
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LOT PRODUCTION REPORT 


MILLING 
Body No.. 
Residue on 300 Mesh Screen One Pint of Slip 
Lbs. Sodium Silicate per Mill 
CASTING 
Properties of Slip 
Temperature.......... Viscosity .. Weight 
Time of Casting by Lab. Test 
Age of Slip When Cast 
Hours Steam on Empty Molds. . Temp 
Hours Insulators in Molds. . Age of Molds 


% Casting Loss Reported by Forming Department 
GREENWARE DRYING 


tte. EG. Date Weighed.......... 
Average Temp. in Air Drier Dry Bulb......Wet Bulb 
Date into Drier No........... Date Fan Off 
Max. Weights as Follows: 

Stillage... 

Weight... 


% Overweight 


% Drier Loss Reported from Forming Department 


Strength of Green, Dry Body Modulus of Rupture by I 


Test 
FORMING 
% Forming Loss (Machines) 


Glaze No. 
Moisture in Ware Passing Weight of Inspection 


Moisture in Redried Ware 


oo octane 
PROCESSING 

Groover 

Facer 

Drill 

Sponging 

Palleting 

Glazing.. 

GLAZE DRYING AND KILN SETTING 

Date into Air Dry 


Date into Drier No 
Date O. K. to Set 


Date Inspected. .... 
Moisture When Inspected 


Hub. 
FIRING 
Kiln Ne.... in. 
Date out 

% Under Fire Loss 


% Over Fire Loss.. 


Average Cone Bottom Sagger 
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No. Cast 


No. Received 


Loss 


Loss 


No. Worked 
Casting 
Losses 


Drying 


Forming 
Total 


% Loss 


No. Glazed 


No Inspec ted 


Loss 


No. Loaded 
Kiln Loss 


% Loss 


| 
| Loss 
| Loss 
| 
| 
| 
| 
| 
| 
| 
| 
| 
& 
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VISUAL INSPECTION 
Per Cent Loss as Follows: 
No. Inspected 


No. Rejected 

% Loss 
Shoulder 


No. Accepted 


% Accepted 


Of No, Cast 


Tensile Strength of Units Given Puncture Test....................... 


STATION INDEX REPORT 
LOSSES Dried Blanks and Faced Formed Unglazed 


Blanks Grooved | Completely 
| 


| Lower Hub 


Upper Hub } 


Shoulder | 


| 


plant. Again in our case all porcelains are made from the same slip. 
The milling room, in our sense, precedes the start of manufacture, it sup- 
plies a raw material and only the one standard slip. This means, too, 
in our accounting department the slip room sells the slip by the pound 
to the rest of the process. Thus, the material costing is simplified. Then, 
too, in like manner, finished, fired and accepted porcelains only are sold the 
insulator assembly division and likewise by such a conception is accounting 
and recording simplified. 
INSULATOR Co. 
KENovVA, W. VA 
Discussion 


FE. H. Fritz: Do you keep that record only on your one standard style 
of insulator, or all styles? 

W. K. McAFEE: All styles of insulators have the form he has shown 
you there. 

FE. H. Fritz: Will there be more than one style made in one day? 

P. H. SANBORN: Yes, there may be as many as ten different ones being 
made in a day and each one will have that same system to go through. 


— 
= 
— 
FINAL INSPECTION AND TESTING 
| | 
Skirt 
Misc | 
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E. H. Fritz: That would be a maximum? 

P. H. SANBORN: It probably would be. 

E. H. Fritz: If you are making a greater variety of styles the system 
is more difficult to make use of and takes more time to keep up. 

R. E. Extiotr: We keep similar records in our factory daily. of the 
production of every department, but we have found it not to be of any 
advantage to compile the cost figures monthly. We did start doing that 
but we found that by taking the longer period it gives us a much better 
result and gives all the information required as far as actual cost figures are 
concerned, but so far as production and loss figures are concerned the 
shorter period might be the better as a protection. 

The paper, of course, being applied to electrical porcelain, did not bring 
out some points which apply particularly to sanitary ware. For instance, 
in figuring the cost of the sanitary piece we base our cost on the cubical 
content in the kiln. That was a point which was not brought out. I 
do not know whether that applies to most factories or not, but we found 
it a very satisfactory method. 

W.K. McAFEE: Do you mean in distributing the overhead or burden? 

R. E. Euuiotr: Yes, and even in distributing the operating expenses 
because after all those little pieces cost exactly in proportion to the space 
they occupy in the kiln. 

W. K. McAFEE: There are other factors that enter into that. It is 
conceivable that some pieces take relatively more space in the casting 
than they do in the kiln due to complicated molds, etc. That is, they 
should get a comparatively higher percentage of the casting shop overhead 
than they should of the kiln overhead. 

R. E. Euuaorr: We have discovered that it is hardly worth our while 
to differentiate between a lot of different items of overhead. As a matter 
of fact, we have a general overhead expense, and if we distribute it into 
one portion we get about all the information we need. We could sub- 
divide it but I do not think the information amounts to very much. 
After all, we have a general overhead expense to add to a piece and if we 
apply it in a certain ratio we are getting about the same results. 

F. S. Hunt: My experience in distributing overhead and various ex- 
penses is that we have to analyze the particular plant to which we are ap- 
plying the system. It is very seldom that different plants will have the 
same conditions or the same problems. It is true that sanitary men have 
all the same problems or porcelain men or semi-vitreous or insulator men, 
but when we pass from one to the other we find an entirely different propo- 
sition and have to solve it in its own particular way. 
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PROPER SIZING OF MATERIALS FOR BRICK 
By F, P, NICKERSON 

When referring to the sizing of material for brick, quite frequently we 
have in mind the size of the largest particles present and have a rather 
hazy conception of what goes to make up the balance of the structure. 

In years gone by, the manufacturer would select a sizing or a limitation 
to the size of the largest particles that should be permitted in his product, 
and quite frequently that selection would be controlled by the effect those 
particles would have on the appearance of his product. He would attrib- 
ute any other grievance that might be encountered in the process of 
manufacture to any and everything else from the clay pit or mine to the 
railroad car, and disregard the sizing of everything except the largest 
particles that should enter the mix. 

I can recall when it was no uncommon thing for the paving brick sales- 
man to point with pride to the uniform, fine grained texture of his brick 
when trying to interest some councilman or commissioner and assume a 
quality factor because of that fineness. Quite frequently that grain and 
texture was such as to produce a very high grade brick owing to the fact 
that the clay or shale and the disintegrating units and the screening or classi- 
fying equipment all happened to so fit the other requirements that a 
tolerably good proportioning of the many sized particles resulted. 

His competitor may have had a material that did not so readily lend 
itself to the production of this fine grained, nicely finished product with- 
out encountering troubles that would be more grievous than the absence 
of a fine grain. In an endeavor to produce a fine grain and smooth finish 
product he would suffer losses from body ruptures, surface checks or 
cracks, ghastly lines of lamination or an uneven shrinkage and quite often 
blisters on the face of his brick. ‘The available clay or shale, the machines 
that are doing the grinding and the machinery for classifying materials 
according to size (the screen) failed to harmonize; thus a fine grained prod- 
uct could only be obtained by taxing some other factor of quality. 

Not all of the troublesome effects that I have mentioned are caused solely 
by improper sizing, but sizing (not only the size of the largest particles 
present, but all of the sizes that enter into the construction of a brick) has 
an influence that cannot be ignored. 


Designing a Brick 
For the sake of illustrating some of the points that have come to my 
attention I would like to use the term ‘‘design,’”’ meaning that we shall 


build a brick, not just miscellaneously out of a material that will pass 
through one given sized opening, but that we shall keep in touch with the 
various sizes that go to make up the aggregate of the brick. 

We shall take a quantity of shale and clay and put it through the ordi- 
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nary process of disintegration and from that disintegrated mass classify 
or separate as to size and make five classifications of the results of the 
operation. Let us elect that the largest particle admissible to this aggre- 
gate shall not exceed '/s inch in diameter; therefore after passing it through 
a '/s-inch opening the residue or first classification shall be excluded from 
the mix and be returned for further grinding. 

Next, let us take from the material that has passed through the '/s-inch 
opening and pass as much as will go through a '/\.-inch opening. The diam- 
eter of the largest particle that passes through the '/,.-inch opening will 
be half that of the largest particle that passes through the '/,-inch open- 
ing. Again pass what will of the '/\s-inch product through a '/:-inch open- 
ing and the product of the '/3.-inch opening through a '/¢-inch opening. 

This will give four classifications of sized particles out of which a brick 
is to be constructed having eliminated the first classification by recon- 
signing it to the grinding unit. 

At the point of each separation after the first one the largest sized 
particle is just half the diameter of the largest particle present in the pre- 
ceding classification, approximately one-eighth the volume and twice the 
area in ratio to volume. 

The total area of each particle must be moistened with a film of water 
to stick it fast to its neighbors. The smaller the particle the nearer the 
volume of water carried becomes equal to the volume of the particle. 

There is a limit to the quantity of these little particles that will be allow- 
able, irrespective of the size of the largest particle admitted. Ignition loss 
must follow, water must again be eliminated and the little bonds that have 
been made will be strained and if there is not a sufficient number of the 
big brothers and half-grown brothers and intermediate ones so they can 
reach each other’s hands without straining too hard, there will be a break 
in the family tie of that brick. 

I have one case particularly in mind where paving brick are made. The 
material is an open bank shale, not uniform in hardness, covered with a 
blanket of surface clay varying in thickness from two to ten feet. Origi- 
nally, the operation was such that there was a wide variation in the sizings 
that went into the brick, except that all of the product went through a cer- 
tain kind of an opening. ‘The size of the largest particle admitted into the 
brick from time to time was fairly uniform except as influenced by the differ- 
ence in the character of the material striking against the opening. There 
was just as wide a variation in the results obtained in the abrasion tests as 
there was in the sizings that went into the brick. Any one familiar with 
this trouble knows what that means. It is a very unhappy state of events 
to have the abrasion loss run 25% when the specifications of the job are 
limited to 22%. The fact that one test out of three might have run 16% 
does not compensate for the one that goes 25%. 
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A total average of the screen analyses made on the operation showed 
that one-half of 1% was larger than '/g inch in diameter, that 12% 
was !/s inch and smaller, but larger than '/\, inch in diameter, that 25.8% 
was between !/3 inch and '/j inch in diameter, 17% was between !/¢5 
inch and '/s inch in diameter and that the remaining 34.7% was smaller 
than '/¢ inch in diameter. This mixture made a fairly good brick and 
passed the requirements of rattler specifications. Frequently when the 
material was damp and the various units of disintegration and classifica- 
tion were not delivering efficiently, the size of the largest particles changed 
10% or 15% and the rattler loss increased. 

They finally changed their screening operation so as to more nearly 
control the sizing and struck an average as follows: All passed !/s-inch 
opening. 25% stayed on the '/,.-inch opening, 27% on the '/32:-inch open- 
ing, 19% on the '/g-inch opening and the remaining 29% passing the 
1/g-inch opening. 

Screen analyses were made for a period of five months, and rattler tests 
were made from various parts of the kiln. The screen analyses were 
surprisingly uniform and the rattler tests did not vary over three points 
from the average and the most of them went within 1'/2%. The total 
average rattler loss was reduced more than 3%. At no time have they 
since run above the specification requirements for road construction. 

On comparing a large number of screen analyses with the product re- 
sults I have found that the controlling of the proportion of the sizings has 
a direct bearing on quality and uniformity. 

Probably the exact proportion of the sizings that will make the best brick 
out of a variety of clays, will vary with each variety of clay. I am im- 
pressed with the belief that there is a proper proportion of the various 
sizings or sizes that will make from any given clay the best brick. 

A comparison of screen analyses with the fired product shows that con- 
trolling the proportion of the various sizes has a direct bearing on quality 
and uniformity. 

Evidently there is a proper proportion of the various sizes that will 
make the best brick from any given clay, but the proportioning will be 
different for each variety of clay that is employed. 


W. S. TyLeR Co. 
CLEVELAND, OHIO 
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PLANT PLANNING 
By T. W. Garve 


ABSTRACT 
A guide for plant planning is given concluded with flow sheets for heavy clay prod- 
ucts from characteristic clays. 


So many factors are involved in plant planning that it seems desirable to 
set down the essentials. This we have done in form of a schedule with 
accompanying brief discussions. Such a schedule can be varied to suit 
any particular case. 


1. Sanitation and Safety 


No one can question the importance of these 
items. Architects and engineers provide for them, 
but too often their plans are not carried out. A 


(a) Light, Ventila- 
tion and Heating; 


(b) Consens factory where poor light and bad air, where dirt, 
Ceaniiness; (c) rease, junk and dust are ev h i id 
g a ust are everywhere in evidence 


will always have a large labor turn-over and a low 
morale. The cost for providing these items is 
small but great is their value. 

Avoid small courts and dark corners where dirt can easily accumulate. 
If shelves are used, they should be open and large and be placed where 
there is abundance of light, this being an essential not alone for cleanliness 
but also for fire protection. 

A room or separate building should be provided with lockers for the men, 
with toilets and even showers. 

Dust producing machinery should be boxed in and connected by piping 

to a dust arresting box and fan to eliminate the dust. 
(d) Safety Appli- This includes gear and belt guards on all ma- 
saiiiie chines, headroom in passages and stairways, hand 
railing for all platforms and stairs and the necessary 
fire protection. The distance from center railroad track to retaining wall 
or any building is not less now than eight feet. 


by Fan Suction 


2. Simplicity 

The routing should be as short as_ possible 
without necessarily being in a straight line. A U- 
shaped plan often works out to greater advantage 
and greater simplicity than a straight line, if light and ventilation are not 
sacrificed. The plant will thus be a more concentrated unit, allowing of 
better accessibility and inspection, and shortening the distance of empty 
return cars. It is always the same problem: that the product of time, 
mass (tonnage) and distance, equal to work, be a minimum. 


(a) Routing 
Laterally 
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It is best, if possible, to resort to initial elevation 
of the raw materials and gravity in the subsequent 
steps. Elevators often are full of trouble, con- 
veyors less so but not immune. One should endeavor to eliminate ele- 
vators and conveyors as far as possible, but, where they are unavoidable 
it is essential that they be of ample capacity, the right type and properly 
installed with ample working space around the head and tail pulley equip- 
ment. If the losses in clayworking factories, directly traceable to eleva- 
tors and conveyors, could be tabulated and presented to clayworkers, 
greater attention would be given to this secondary equipment. 

(c) Buildings . While it is costly to build strictly fire-proof 

it will pay in the long run. For clayworking 
plants the so-called ‘‘slow burning mill type’ is often the most adaptable. 
While appearance is in favor of steel, it, if unprotected, is less fire resisting 
than heavy timber. Avoid narrow joists and rafters. 

The buildings should be simple in design and roomy even though there 
may be some waste of space in favor of directness and simplicity. 

(4) Machinery and Provide for substantial machinery without vi- 
: : brations and of ample capacity. The horse power 
should be determined as accurately as possible if in- 
dividual electric motors are to be used. The selection of proper machinery 
is a concomitant of experience, judgment and a knowledge of the raw 
materials and difficulties of the wares to be produced, and hence cannot be 
taken up here. 

The clayworker should work out his own foundation plans, regardless of 
plans submitted, to be sure of later accessibility, of simplicity and rigidity. 

Too many factories are built along the line of “solving that problem when 
we come to it’’ and not only show it but the manager apologizes for the 
mistakes ‘‘we made” in laying out the plant. Only by solving every con- 
ceivable contingency in the original plans can final plant simplicity be ob- 
tained. 


(b) Routing 
Vertically 


3. Continuity 


Shall raw clay or ground clay be stored? Where 
the clay pit is accessible, and unfrozen or un- 
drowned clay is available all year, a raw clay storage is not a necessity and 
the crushed and ground storage facilities within the factory will suffice to 
take care of small irregularities of the pit or transportation equipment. 
Clay under ground is always dry and never frozen and underground mining 
does not as a rule require raw clay storage. 

Clay storage gives a better mixture. Crushed as well as ground clay 
should be stored to insure continuity of operation in case of a temporary 


(a) Clay Storage 


breakdown of a crusher, pan, elevator, etc. 
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Investigate all machinery in regard to the man- 
ner in which repairs have to be made, and keep 
this point always in view while planning settings 
and installations. Order duplicates of wearing parts at the very beginning. 


(b) Repairs and 
Facilities for Such 


4. Economy 
How? Pick and shovel; team scrapers and clay 
gatherers; steam, electric or gasoline driven 
shovels; drag line scraper; ditchers; shale planer; which? It is a problem 
for careful investigation of the material and thorough study of the problem 


(a) Clay Winning 


of winning. 

Ihe subsequent steps in manufacture of the 
different units should follow each other in proper 
order eliminating conveying machinery and rehandling to a minimum, 
all to be efficiently arranged between the terminals of the incoming clay 
and the outgoing ware. Work out flow sheets (see later) and preliminary 


(b) Arrangement 


layouts. 

It should be automatic and out of the way. 
It can be underground or overhead or both as works 
out best. Chutes, conveyors, elevators, tracks, 


(c) Waste Clay 
Equipment 


or overhead monorail can be used. It is a money saver if so constructed 
that it is no hindrance to the operations. 

Crushers, grinding mills, dry pans, pug mills, 
etc. should be preceded by suitable feeders, the 
reciprocating type for coarse and the rotating 
type for fine material. Rotary mills for fine grinding are usually provided 


(d) Feeding 
Devices 


with feeders. 

Silent chain will permit of short distances but 
it requires very exact setting and substantial 
foundation without the least vibrations. Belt drives should be as horizontal 
as possible with under pull, of ample width. Machine gears should be of steel. 
(f) Coal Handling Coal should be distributed mechanically to ae 

labor. It can be taken from overhead pockets 
of the railroad trestle and transported to the kilns by gasoline dump tractor 
or otherwise. It depends much upon conditions but it should not be 
overlooked since coal is a great item in most clay working plants. 


(e) Drives 


5. Future Extension and Alterations 
(a) Clay supply 
(b) Property 
(c) Plant arrangement 
Transportation facilities. 
In order to get a general preliminary idea in regard to the arrangement 


9 


3. 


1. 
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of the plant, it is advisable to draw or write up flow sheets from which the 
general plant layout later will be developed. 

In the following we are giving eight flow sheets of characteristic clays 
for the planning of heavy clay product plants. 


Flow SHEET 
MATERIAL Propuct 
Soft or wet alluvial clay Common brick 
Surface clay, plastic Face brick 
Drain tile 
Hollow tile 
Disintegrator 
Pug Mill 
Auger Machine 
Cutter 
Off Bearing 
Drier 
Kilns 
MATERIAL Propuct 
Short or sandy surface clay Common brick 


(Soft mud process) 
Rolls or Disintegrator 


Automatic Soft Mud Brick Machine 


Cable seamed | or Rack Cars 


Kilns 
MATERIAL Propuct 
Glacial clay containing Common brick 
gravel, sand and pebbles Face brick 


Drain tile 
Hollow tile 
Granulator or Screw Feeder! 


| Drier 
Hopper Hopper 
Disc Feeder Disc Feeder 
Dry Pan Dry Pan 
Elevator 


Screen 
| 


Bins 
Disc Feeder 
Pug Mill 
Auger Machine 


Cutter 


Off Bearing 
| 
Kilns 
1 The granulator for lumpy clay and the screw feederf or ordinary clays. 


| 
2. 
| 
| 


4. 


5. 
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FLow SHEET 


MATERIAL 
Extremely plastic clay 


The Clay: 
Storage Hopper 


Screw Feeder 
Disintegrator 


| 
Rolls 


Propuct 


Common brick 

Face brick 

Drain tile 

Hollow tile 
The Grog: 

Jaw Crusher 

Dry Pan 
Elevator 


Bin 


Disc Feeder 


Pug Mill 
Auger Machine 
Cutter 
Off Bearing 
Drier 


Kilns 


MATERIAL 
Shale and No. 2 Fire Clay 


Propuct 


Face brick 
(Dry Press Process) 


Storage Hopper 


Plate Feeder 


Single Roll Crusher 


Storage Bins 


Plate Feeder 


Dry Pan 


Elevator 


Screen (coarse) 


Steamer 


Storage Bins 


Conveyor 


Elevator 


Storage Bin 


Spiral or Screw Conveyor 


Dry Pan (or Pulverizer) 
Screen 

Mixer = (Press Feeder) 


Press 


Kilns 


Dry Pan (or Pulverizer) 
| 
Elevator 
Screen 


Mixer = (Press Feeder) 


| 
Press 


Nore: Steamer is merely to soften the clay. Additional water added in final pan 
Nore: If clays are soft enough to give clean sharp edges, use flow sheet 5a. 


— | 
= 
= | 
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5a. MATERIAL 
Shale and No. 2 Fire Clay 
(Soft) 


| 
Dry Pan (or Pulverizer) 
| 


| 
Elevator 
Screen 
Mixer = (Press Feeder) 


Press 


For additional information see 5. 


NOTE 
and the final pan or pans. 


The remodeled plant at Shawnee, 
elevator, coarse screen for removing foreign matter, mixers, presses. 


iron-spot brick but wouid not make a high-grade face brick, set faced,’’ says Richardson. 


6. MATERIAL 


Hard friable shale 


Plate Feeder 
Dry Pan 
Elevator 

| 
Screen 


GARVE 
SHEET 
PRopucT 
Face brick 
(Dry Press Process) 
Storage Hopper 
Plate Meeder 
Single Roll Crusher 
Storage Bins 
"late Feeder 
Dry Pan (or Pulverizer) 
Elevator 
Screen 
Mixer = (Press Feeder) 
Press 
Kilns 
If the shales or fire clays are soft enough to give clean sharp edges, eliminate the steamer 
Ohio, had: “dry pan, screen, steamer, storage, conveyor, 
This did fairly well for flashed 
Propuct 
Face brick 
Paving brick 
Hollow tile 
Storage Hopper 
Plate Feeder 
Single Roll Crusher 
Bins 
Plate Feeder Plate Feeder 
Dry Pan Dry Pan 
Elevator Elevator 
Serece 
Storage Bins 
Disc Feeder 


7. MATERIAL 
Low refractory plastic 
fire clay 
Shale of good plasticity and 
(high) mechanical strength, 
capable of taking good 
salt glaze for conduits 


Pug, Mill 
Auger Machine 
Cutter 
Off 
Kilns 
PrRopuct 
Face brick 
Hollow ware 


Fire proofing 
Electric conduits 
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FLow SHEET 


Hopper 
Plate Feeder 
° Single Roll Crusher 


Storage Bins 


| 
Disc Feeder Disc Feeder 


| | 
Dry Pan(s) Dry Pans) 
| 


Elevator Elevator 
Screen Screen 
Bin Bin 
Disc Feeder Disc 
Pug 
Machine 


Pug Mill 
Combination Machine 
| 
Cutter Cutter 


Off Bearing Off Bearing 


Drier 
Kilns 
8. MATERIAL Propuct 
Shale, plastic and strong Sewer pipe 
capable of taking salt glaze Electric conduits 
Hopper 


| 
Plate Feeder 


| 
Single Roll Crusher 
| 


Storage Bins 


Plate Feeder Plate Feeder Plate Distien 
Dry Pan es Pan oo Pan 
Elevator Elevator Elevator 

Screen 


Storage Bins 
| 
Measuring or weighing device 
for batch; dump cars or no cars 


| | | | 
° Wet Pan Wet Pan Wet Pan Wet Pan 

| 

Elevator Elevator 
Storage Feeder Storage Feeder 
Third-floor Press 


| 
Second-floor Press 


Dry 
Kilns 


Acknowledgment is due Mr. Lovejoy for going over the paper and 


many helpful suggestions. 
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ECONOMICS OF THE CAR TUNNEL KILN 
By Joun L. CARRUTHERS 
ABSTRACT 

The advantages of the car tunnel kiln over the periodic kiln claimed by different 
designers are reviewed. The installation of a car tunnel kiln from an investment stand- 
point is discussed. Consideration of factory layout, capacity, nature of raw materials 
and the characteristics of the ware to be fired is essential in planning a tunnel kiln in- 
stallation. The economic features of tunnel kilns to be investigated before buying are 
discussed, as are also the problems that may arise in a factory incident to the installation 
of this type of kiln. 


Introduction 


The car tunnel kiln is today an accepted piece of equipment in the 
clay products industry. The kiln is not yet ideal or perfect, as there 
are improvements and refinements constantly being made in both design 
and application. It can be safely said, however, that the tunnel kiln 
has now passed through the experimental and development phase of 
its existence and is being generally recognized as a necessary “‘device”’ 
or “‘piece of equipment’’ in the scheme of economical production of the 
modern clay products factory. Also in the next ten years there can 
hardly be the advancement made in tunnel kiln design that the last five 
years has brought forth. 

The Journal of the American Ceramic Society and. trade periodicals 
have published at various times technical articles in regard to the tun- 
nel kiln. These articles have, as a rule, dealt with operating data and 
results of certain tunnel kiln installations as compared to previous prac- 
tice, the advantages and disadvantages of the different types of car tun- 
nel kilns, the possibility and application of the tunnel kiln to certain 
industries and other interesting items. However, there is littie, if any, 
literature that describes which features and qualifications of the car tunnel 
kiln should be investigated by a manufacturer considering the purchase 
of such a kiln; therefore, it is the purpose of the author to present his views 
in this direction. 


Advantages of the Tunnel Kiln 


Advocates of the car tunnel kiln claim that certain advantages are to 
be obtained through its use when compared with the prevalent practice 
of periodic kiln firing. It is well to know what claims are made by de- 
signers before starting an investigation. In the following paragraphs, 
all claims that the writer has known to be made by different designers 
in behalf of the car tunnel kiln are discussed, except those with which design 
is concerned. It is realized that arguments “‘pro and con’ can be made 
on these claims, but such is not the purpose of this paper. No attempt 
is made to assign relative values to any of the advantages. These claimed 
advantages are as follows: 


a 
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A higher percentage of No. 1 quality ware will be produced by the 
tunnel kiln because of the more uniform treatment that the clay ware 
received during the firing process. There is greater uniformity in the 
application of the heat used. The time-temperature element and -the 
composition of combustion gases are under finer control. Also the dis- 
tribution and amount of heat throughout the ware setting and the cool- 
ing process are more uniform in tunnel kiln action. The use of small 
settings eliminates losses quite prevalent in periodic kilns, due to the ex- 
cessive loads carried by the lower pieces of the setting. 

Low cost of maintenance is claimed for the tunnel kiln, because the 
masonry structure is not subjected to the destructive forces of expansion 
and contraction because of the methods used in applying heat to the ware. 

Large fuel saving is a paramount advantage of the tunnel kiln. It 
is claimed that this saving will be from 40% to 85% per unit of ware as 
compared with periodic kilns. Regenerative and recuperative methods 
of heat recovery, together with a well insulated kiln structure, are funda- 
mental in securing such savings. 

Reduction of kiln labor costs (placing, firing and drawing) per unit 
of ware, in connection with tunnel kiln operation, is another advantage 
claimed. This reduction is attributed to the centralization of the loading 
and drawing of ware from the kiln, the comparatively small setting units 
and the better factory layout and production control, which are part of 
a well designed tunnel kiln installation. 

The time required for firing and cooling ware in a tunnel kiln is less 
than when periodic kilns are used. The period of heat treatment neces- 
sary for any ceramic body is dependent upon mass, temperature and 
the physical and chemical characteristics of that body. In the tunnel 
kiln, small masses of ware are treated almost as individual units and can 
be fired in less time with perhaps a slight increase in temperature necessary 
to balance the operation. 

This saving of time is valuable to a manufacturer, in that it decreases 
to a considerable degree the actual time required to change the raw mate- 
rial into finished product and thus give more rapid turnover of Capital 
invested in material in process. 

A tunnel kiln in a factory acts as a pace-maker for the entire organiza- 
tion. The kiln operation is set to a time schedule, consequently all de- 
partments must set their speed accordingly. 

In the industries using saggers for holding the ware during firing, a 
tunnel kiln will cause appreciable savings in sagger costs. This is because 
lighter loads are imposed upon the lower saggers of the bungs and be- 
cause the handling of the saggers is much less severe than in periodic kilns. 
Also, the total number of saggers required to maintain a certain production 
will be less in a tunnel kiln because of the short firing period. 
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The tunnel kiln presents better working conditions for kiln labor, thus 
giving greater satisfaction to both employers and employed. In prac- 
tically all cases, less actual physical labor is required per man per unit 
of ware handled. ‘The drawing of kilns in which it is too hot for men 
to work safely and comfortably is eliminated. 

Insurance rates are, in general, considerably lower for factories using 
tunnel kilns in place of periodic kilns. The insurance underwriter does 
not consider a periodic kiln in a building a very good risk. The lower 
premium in the case of the tunnel kiln is due to its construction and 
methods of insulation. ; 

The use of the modern car tunnel kiln is a decided advantage to the 
clay industry at large, because successful tunnel kiln installations have 
started, probably as much or more than any other agency, the transforma- 
tion of the old time clay plant, with its many sources of waste, into 
a modern efficient factory. The possibilities of the tunnel kiln have opened 
up the way for the way refinements throughout the clay industry. 

The above list of advantages of the car tunnel kiln is only a compila- 
tion of those offered by different kiln designers. Special features of 
any particular car tunnel kiln are the means by which the designer effects 
the results claimed. 

From an Investment Standpoint 

One of the foremost thoughts, in the mind of a manufacturer consider- 
ing the purchase of a tunnel kiln, is what will be the return on the invest- 
ment? The answer to such a question will vary, depending upon several 
factors. ‘These are the amount of the initial investment necessary, the 
savings possible, previous or comparative costs with which tunnel kiln 
costs will be compared, and whether the most will be made of the effi- 
ciency possibilities of the tunnel kiln. 

The initial investment in a car tunnel kiln is greater in some cases than 
that which would be necessary to install a battery of periodic kilns to pro- 
duce a similar amount of ware. Different types of clay bodies necessarily 
require different heat treatment, consequently capacity is controlled by 
the size of the kiln and the rate at which it can be operated to produce 
proper treatment. Therefore, the production desired will control to a 
very great degree the major portion of the initial cost. 

It is essential for real successful operation, that a tunnel kiln be placed 
in a suitable building to protect the regulation of the kiln and to provide 
suitable working conditions for the men employed thereabouts. The 
cost of this building must be figured as part of the necessary investment. 
However, in practically all cases, the investment required to house a bat- 
tery of periodic kilns of equivalent tunnel kiln capacity would be greater 
in order to obtain improved operating and factory conditions equal to 
that of the tunnel kiln. 


| 
Kd 
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The amount of savings possible with a tunnel kiln will vary with condi- 
tions. The factory and kiln layout will govern to a considerable degree 
the savings in labor costs. The unit cost of fuel, the firing temperature 
of the ware and the operating capacity of the kiln affect the amount of 
fuel saving in percentage and actual dollars and cents. The percentage 
of savings on former costs might be the same on different installations 
of the same design of tunnel kiln, which are operating on the same class 
and amount of ware, yet the actual amount of savings may not be alike, 
because of a change in one of the above factors. Other savings that may 
be obtained by using a tunnel kiln are dependent upon local conditions 
and the actual efficiency of the particular kiln under consideration. 

If periodic kiln firing costs were high because of inefficient methods, 
then tunnel kiln operation would naturally produce larger savings than 
had the opposite been true. 

Today, there are numerous successful tunnel kiln installations that 
a manufacturer can investigate so as to obtain reliable figures from which 
he can draw his own conclusions. There are several tunnel kilns now 
operating in which the fuel savings alone are returning to the owners 
each year 100% of the initial cost of the kiln. 

A serious consideration of tunnel kilns by the clay products manufacturer 
at the present time is only good business foresight as the time is not far 
off when it will be necessary for practically all clay products factories 
to use tunnel kilns in order to lower production costs and meet competi- 
tion. The tunnel kiln owner of today is realizing a larger margin of profit 
than his competitor who still uses the old style periodic kiln. 


Preliminary Data for Investigating Different Designs of Tunnel Kilns 

Before a manufacturer actually goes into the market for a tunnel kiln, 
there are several things to consider and decide, either in his own organiza- 
tion or in consultation with experienced engineers. Such points are fac- 
tory layout, capacity, nature of the raw material and the characteris- 
tics of the particular ware to be fired. 

The tunnel kiln, because of its size, does not 
often readily fit into the average existing factory. 
Therefore, considerable study and forethought are required to make 
the kiln fit into the flow lines of production in the most efficient manner. 
In a new factory, the plant layout should be governed by the desired 
location of the kiln. Extra dollars spent in placing a tunnel kiln im its 
logical location will be returned many times when production gets under 
way. At all times in planning the layout, the idea of further expansion 
should govern the decisions made. 

A car tunnel kiln is ordinarily operated every 
day of the week and production in the shop is main- 


Layout of Factory 


Production 


4 
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tained for only five and one-half or six days of the week. To meet this 
condition, the manufacturing department and the tunnel kiln must be 
synchronized in their operation so as to balance. Definite maximum 
production expected from the tunnel kiln should be decided upon, and 
plans made to operate the factory accordingly. A tunnel kiln is flexible 
within certain limits. That is, it may be operated under designed capac- 
ity with little loss in efficiency but if pushed much beyond capacity, the 
ware losses will probably increase and overcome any other advantages 
gained. Variation should be used only to take care of the unexpected. 
A tunnel kiln must be designed to meet the requirements of each par- 
ticular installation. It is essential that maximum capacity requirements 
be decided upon at first so that the kiln designer may estimate the proper 
size of kiln needed. 

If seasonal demand is an important factor in production planning, 
then a study of the relation of tunnel kiln capacity to average market 
and stock requirements will often reveal vital points. In some cases, 
it would be possible to reduce the amount of the initial investment required 
and to obtain lower manufacturing costs when operating. For example, 
a kiln designed for the maximum production of the busy season, would 
have to operate for only a short time after that period to produce enough 
ware for stock to last until the next season. This condition means idle 
equipment with accruing interest and depreciation, a part time labor 
force, and other manufacturing disadvantages. A smaller kiln operat- 
ing the year around would meet average requirements and produce enough 
extra ware for the demands of the busy season. Each case has its ad- 
vantages and disadvantages and the solution depends entirely upon indi- 
vidual conditions such as initial cost of kiln and factory layout, size of 
the factory, future expansion plans, interest on money invested in plant 
and stock carried and the local labor conditions. 

The following information concerning the ware which it is planned 
to fire in a tunnel kiln, should be presented to the kiln designer for con- 
sideration. This includes sizes and weights of ware units, general com- 
position and properties of the ware, present firing conditions with attendant 
problems, and any particular features of peculiarities of the body and 
ware. Such information together with production data and plant layout 
will allow a kiln designer to present accurate information concerning 
a proposed installation. Periodic kiln and tunnel kiln firing are really 
not comparable, still it is essential that periodic kiln practice be known, 


Investigation of Market 
A manufacturer intending to purchase a tunnel kiln should make a 
thorough study of the different designs of tunnel kilns firing his type of 
ware or a similar product. Though not essential, it is desirable that 


é 
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samples of his ware be fired in tunnel kilns which have operating tem- 
peratures and conditions equal or near to those desired. A test of this 
type can only be made through the courtesy of another manufacturer 
who permits tests to be made in his kiln. Because of this and other rea- 
sons, it is usually impossible to test the quantity of material that most 
manufacturers would like to have tested. 

In examining different types of tunnel kilns all particular advantages 
claimed by designers, general characteristics of the different kilns, and 
the attitude of the owners should be investigated. The high points of 
such an investigation will be discussed in the following paragraphs. 

Determine the percentage of No. 1 ware being produced or, better still, 
determine the loss in fired product that can be charged to kiln operation. 
It must be realized that many kiln troubles can be corrected in the manu- 
facturing departments and should be considered in the analysis of results 
obtained. For comparison, previous or comparative periodic kiln aver- 
ages should be obtained. 

How do the costs of maintaining a tunnel kiln compare with a similar 
cost of a battery of periodic kilns for equivalent production? Such costs 
must include those of repairing the kiln structure, replacement of car 
tops, upkeep of machinery (including cars), and repairs to fuel burning 
devices such as grates, stokers, or oil and gas burning equipment. 

Practically all tunnel kiln users have means of obtaining exact fuel con- 
sumption for preparing accurate cost data. The cost of fuel consumed per 
unit of ware fired in the tunnel kiln should be compared with similar costs 
in periodic kiln firing taking into account the type of fuel and its costs. 
Fuel costs should include all charges incurred in delivering the fuel to the 
kiln and the removing of any waste. Power charges for operating kilns 
should also be included. Fuel consumption in the tunnel kiln will depend 
upon the following: 

(a) Weight of ware fired per unit of time. 

(b) Specific heat and composition of clay body fired. 

(c) The finishing temperature of the product fired. 

(d) The treatment required by the clay body. 

(e) The efficiency of the different features of the particular kiln in use. 

The capacity of a car tunnel kiln and the savings effected determine 
the return on the investment made. in the installation. Tunnel kiln ca- 
pacity should be figured in units of ware per day and not in cars. The 
investigator should learn the different capacities which the particular 
kiln has produced together with results. For comparison, the number 
of periodic kilns required to produce the capacity of the tunnel kiln should 
be determined. ‘To do this the following formula may be used. 


N = 


= 
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In which 


N = number of periodic kilns required. 

P = daily production of tunnel kiln in units of ware. 

P; = production of one periodic kiln per firing in units of ware. 
T = Average turnover in days for one periodic kiln. 


T should include time of setting, firing, cooling, drawing, cleaning, repair- 
irg and holidays during which the kiln is idle. 

The amount of time taken to fire ware in the tunnel kiln should be com- 
pared with the length of the same operation in the periodic kiln. This 
time should be figured from the finish of setting to the start of drawing 
the ware. The difference in hours or days for these periods will determine 
the number of days gained in the turnover of raw material into finished 
product. 

A close study of labor requirements and conditions should be made for 
comparison and future information. Actual labor includes tasks of set- 
ting and drawing of ware, moving kiln cars, cleaning up, actual firing of 
kiln and supervision. These items will vary, depending upon factory ar- 
rangement, car handling equipment, class of labor, amount and type of 
supervision, the policy of the management, and fuel used in the kiln. 
Also, the observer should note the amount of labor required to bring the 
ware to the kiln from drier or machine and to deliver the ware to the stock 
shed or delivery point. 

Since every tunnel kiln installation is designed to produce certain re- 
sults, only comparative costs of installation can be made of kiln and equip- 
ment needed, all of which control the initial cost of a tunnel kiln installation. 
So when investigating tunnel kilns, the type and size of building required, lo- 
cation of loading and drawing tracks, kiln control apparatus and mechanical 
handling equipment should be observed, so that all useful features can 
be considered or improved upon for the proposed installation. 

Inquiry should be made as to what particular problems or trouble have 
been met in operating the particular tunnel kiln; also whether or not 
adjustment of the kiln itself was sufficient to overcome the trouble. 


Problems in Tunnel Kiln Factory Operation 
There are several problems that generally present themselves in fac- 
tories installing tunnel kilns. These problems are not directly connected 
with the control of the tunnel kiln but concern the labor and management 
of the plant. A previous knowledge of these problems will hasten their 
solution when the time comes and thus increase the efficiency of the fac- 


tory and the kiln. 
It should be realized from the beginning, that a tunnel kiln is not a 
panacea for all the ills of a clay products factory. The tunnel kiln is 
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a device for producing and controlling a process which, because of its very 
nature, must be hidden to a relative extent from the operator. Time must be 
given for the development of the process in the kiln, therefore, the operator 
cannot expect that, by making a slight change in kiln controls, results 
will appear immediately. The tunnel kiln of today is as near perfect 
as present knowledge and experience can make it, yet with each particular 
kiln some unforeseen problems may arise and a longer period of adjust- 
ment than ordinarily necessary may be taken to overcome the trouble. 
A period of adjustment will always be necessary in starting a tunnel 
kiln and should be expected when installing a kiln. In other words 
patience is required. 

In some clay products manufacturing plants, some of the organization 
will very likely think it almost sacrilegious to change any existing process 
that may have been used for years. Also the advent of a tunnel kiln into 
a clay plant, just like the entry of any revolutionary machine into an 
industry, will cause labor to look upon it with dubious eyes. ‘The idea 
of continuous operation with necessary supervision often discourages 
those directly in charge of plant operations. Others, either through 
hearsay, lack of knowledge or experience, predict the failure of the kiln 
installation and so do not coéperate when the proper time comes. Such 
points are mentioned because they have been found to exist. It is es- 
sential that a manufacturer not only ‘“‘sell’’ himself on the tunnel kiln 
idea but he must instill into his organization the enthusiasm necessary 
to make the installation a success from the start. 

Skilled technical labor is not required to operate a tunnel kiln. A 
tunnel kiln operator needs only a common school education, a receptive 
and intelligent mind and habits of punctuality and attention to detail. If 
the kiln installation is equipped with means for moving the kiln cars along 
the return track, then one man should be able to place cars of green ware 
in the kiln, remove the finished ware cars from the kiln and watch the 
firing, unless coal is used. The men employed to set ware on the kiln 
cars should be impressed with the necessity of careful and uniform work- 
manship, because nine out of ten tunnel kiln wrecks can be attributed 
to carelessness or negligence on the part of the car setters. 

There should be at least one man in the organization, preferably one 
with technical knowledge, who will understand all of the details of the 
kiln controls and operation and have direct supervision over the kiln 
and operators. Such a man will be able to make any adjustment of the 
kiln controls that might be needed at various times. Only a fraction 
of this man’s time should be required to supervise the tunnel kiln and 
its operation. 

The tunnel kiln affords excellent opportunities for a bonus wage system. 
It is a very simple matter to keep a complete check on each car of ware 
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and thus be able to place the blame for faulty workmanship. A tunnel 
kiln probably can be operated by cheap labor to some degree of success, 
yet common sense should restrain an owner from hiring a two-dollar-a- 
day laborer to take charge of a piece of apparatus in which is invested 
thousands of dollars, not only in the structure but in the ware in process 
through the kiln. Also, it is not good policy to give the fireman so much 
work that the control of firing is neglected. 

It is generally found in tunnel kiln practice that the temperature range 
through which a particular clay body or glaze is matured, is shorter than 
in periodic kiln firing. Consequently, a very uniform temperature must 
be obtained throughout the setting of the ware in the tunnel kiln. Some- 
times if trouble develops it is possible to fit a body or glaze to the tunnel 
kiln by making slight changes in composition and not lose any of the 
characteristic properties of the body fired. In general, though, a well- 
designed tunnel kiln has enough flexibility of controls to meet such condi- 
tions when they arise. 

All the firing troubles of periodic kilns, such as “‘clay cracks,’’ black- 
coring, bloating, dunting, soft and over-fired ware, blistering, flashing 
and “‘airing,’’ can be encountered even when using a tunnel kiln. Some 
of these troubles occur when the capacity limits of the kiln have been 
exceeded, others because proper attention has not been given to the control 
of the kiln or where the kiln has not been adjusted to meet new conditions 
that have arisen. 

The machinery used to operate the tunnel kiln is in constant service. 
Special attention should be given this equipment to keep it in good shape. 
The ordinary wear and tear on continuous-duty machinery should be 
realized and future replacements anticipated. An accessible stock of 
vital parts for the machinery equipment is good insurance for continuity 
of operation. 

Conclusion 


There have been a number of tunnel kilns built in this country, some 
failures, some mediocre successes, but the majority of recent installations 
are real successes. The manufacturer of today who thoroughly inves- 
tigates the different types of tunnel kilns and then decides upon one whose 
success is assured by past performance and the reputation of its design- 
ers need have no fears as to the ultimate success of his choice. 


Car. B. Harrop, ENGINEERS AND CONSTRUCTORS 
CoLUMBUS, OHIO 
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SCUMMING AND EFFLORESCENCE! 


By M. E. REYNoLps?* 


ABSTRACT 
A. Drier Scum. B. Kiln Scum. 
1. Soluble salts. 7. Sulphur in fuel. 
2. Iron sulphate and pyrite. 8. Iron sulphide in clay. 
3. Sulphur in fuel and the addition of 9. Alkaline cooling scum. 
barium salts. 10. Scum on sewer pipe. 


4. Lime bicarbonate. 
5. Preheating versus scum. 
6. Weathering versus scum. 


C. Efflorescence on Fired Ware. 


11. Soluble sulphates in soil. 14. Mortar and adjoining material. 
12. Soluble salts in wall. 15. Yellow, green and brown spots. 
13. Rain water. 


The following is a brief summary of a portion of the literature which has 
been written on the subject of scumming and efflorescence in brick. 


A. Drier Scum 


1. The most numerous cases of scum occur in the drier or in the water- 
smoking period in the kiln and are caused for the most part either by the 
presence of soluble salts contained in the clay itself, the tempering water, 
or by the action of the sulphur gases from the fuel on the lime content in the 
clay. The most troublesome of the soluble salts are the sulphates of 
lime and magnesia or both together. Evaporation takes place from the 
surface of the brick, and as each minute portion of water is evaporated, 
its place is taken by another portion from the interior of the brick. Each 
small portion of water carries its load of soluble salt and deposits it on the 
surface of the brick causing a scum, which being about the same color as 
the dried brick, does not show up until the darker fired color of the ware 
makes it visible. 

2. Many clays contain sulphide of-iron (pyrite), which is changed to 
iron sulphate by the action of air and moisture. This causes a brown scum 
which would not be objectionable in red firing ware, but the iron sul- 
phate, when it comes into contact with fine limestone, a constituent of 
some clays, forms lime sulphate which is deposited as a white scum. Most 
tempering water contains lime sulphate and in this case the sulphur may 
be present in the water and the lime in the clay. The reaction of the two 
would deposit lime sulphate on the brick as a scum. 


1 Presented to the Pacific Northwest Claymakers’ Association, Jan. 17, 1925. 
2 Department of Ceramic Engineering, University of Washington. 
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3. The burning of coal or other sulphur-containing fuel to heat the 
drier will cause the evolution of sulphur gases, which unite with the mois- 
ture in the drier to form sulphuric acid. If these products of combustion 
should get into the drier, the resulting acid will attack the lime carbonate 
in the clay, causing a scum of lime sulphate to be deposited on the ware. 
In cases where the heat is supplied by waste gases from the kiln the 
same sulphur gases will be introduced, causing the same scum. Where 
the heat is supplied by gases from the cooling kiln, the sulphur content in 
most cases will be negligible. 

Where soluble sulphates are the cause of scumming, the addition of 
barium compounds will in most cases be a remedy. Barium carbonate 
will, in many instances, do the work, changing the lime sulphate into in- 
soluble barium sulphate and leaving insoluble calcium carbonate. 


TABLE I 
SOLUBILITIES OF DIFFERENT SALTS 


Parts of Parts of 
water required water required 
One part salt for solution One part salt for solution 

Calcium sulphate 495.00 Magnesium chloride Ne 0.60 
Calcium carbonate 77, 000 .00 Barium sulphate 435, 000 .00 
Calcium hydroxide 590 .00 Barium carbonate........ 45,450 .00 
Calcium chloride. 1 .37 Barium chloride 3.00 
Magnesium sulphate 3.75 Barium hydrate ; 27 .00 
Magnesium carbonate 9, 400 .00 Iron sulphate west 3.00 


Barium carbonate, being only slightly soluble, will in some cases have in- 
sufficient time to react with all the sulphates, in which case, according to 
Professor Binns, a more soluble form of barium should be used. He says 
that barium chloride which costs from $72.00 to $76.00 a barrel on the New 
York market, would be the cheapest because it is soluble in water and there- 
fore distributes itself more thoroughly through the clay, but that it is dan- 
gerous, for if a slight excess is used it will cause a scum itself. 

A simple method to determine the amount of barium salts necessary 
to stop the action of the soluble salts in clay is described by Prof. Parmelee 
as follows: Into each of several small glass jars an equal weight of clay is 
placed and equal amounts of distilled water added to each sample. The 
samples are then stirred well. Into one jar is placed a measured quantity 
of dilute barium chloride solution of known strength, which has been 
prepared with distilled water. Into a second jar a slightly larger quantity 
is placed and so on for the remainder of the jars, increasing the quantity in 
each succeeding jar. The samples are now agitated and allowed to settle. 
After standing for several hours a small amount of the clear liquid is 
poured off and if turbid is clarified by filtering or adding a trace of muriatic 
acid. When clear, a drop of sulphuric acid is added to each sample. If 
a white cloud forms it is evident that too much barium chloride has been 
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added. If the fourth sample remains clear upon the addition of sulphuric 
acid and the fifth sample shows a little white cloudiness, it is plain that the 
sixth sample contains just a trifle of barium chloride in excess. Knowing 
the weight of the clay used and the strength of the chloride, it is easy to 
calculate the exact amount of barium chloride or carbonate which will 
be sufficient to precipitate all of the soluble sulphates. To find the proper 
amount of barium carbonate multiply the weight of chloride by 0.80. 
The carbonate is far less soluble and reacts more slowly so that an excess 
should be used for quick work. An excess of carbonate will not cause 
scum, but an excess of chloride will give a chloride scum. Seger advises 
the use of double the amount calculated. The Germans advise the use 
of a slightly insufficient amount of barium chloride with an excess of ba- 
rium carbonate, saying that no trouble will be experienced from this source 
as the barium carbonate is but slightly soluble and an excess can do no harm. 
Prof. Binns states further that the action of the barium has nothing to do 
directly with the lime; all it does is to take possession of any sulphur that 
may be present so that there is nothing for the lime to combine with to 
form a soluble salt. The use of barium is also a remedy when the scum 
is caused by the sulphur from the coal or waste kiln gases, as it sets a trap 
for the sulphur and no calcium sulphate can be formed. Barium hy- 
droxide has also been used. 

4. Inthe same article, Prof. Binn states, “If carbonic acid is present in 
the tempering water the lime may be in the form of a bicarbonate, a sol- 
uble form of calcium, or in the form known to druggists as lime water. 
These forms do not in themselves cause troublesome scums, but if the clay 
contains a large amount of lime a bad scum may appear. The only 
remedy here is to change the water supply or to doctor the water. The ad- 
dition of quicklime will precipitate the bicarbonate, but care must be used 
and the proper amount of quicklime necessary determined by experiment. 
If an excess is used new lime water may be formed. 

5. In the case of highly colloidal sticky clays, soluble salts may be 
absorbed by the clay. When these clays are preheated to reduce shrink- 
age, the plasticity is reduced and the clay will release some of the soluble 
salts which will come out in the drier and cause scum. 

6. Weathering clay will in some cases tend to reduce scum and in other 
cases to increase it. Highly soluble salts such as ferrous sulphate will 
be washed out of the clay in the process of weathering by rain water. 
On the other hand, if clays which are high in iron pyrite are weathered 
the pyrite will be changed by the action of air and moisture into iron sul- 
phate which will come out later as drier scum. 

Slow drying facilitates the formation of scum, while rapid drying tends to 
prevent it by holding the sulphate inside of the product. Open porous 
structures are less liable to show drier scum than dense ones, as the soluble 
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salts are deposited in the body of the ware or on the walls of the pores. 
Rough texture brick are less affected by scum than smooth ones for the 
surface of the brick has a larger area on which the scum is deposited, and 
the effect is diluted. In rough brick variation is wanted, and slight scum 
would not be detrimental, for in some cases it might give exactly the desired 
effect. 


B. Kiln Scum 


7. All coal contains sulphur and, when burned, sulphur gases are 
evolved, which uniting with the moisture remaining in the brick forms 
sulphuric acid. This acid attacks the carbonate and other calcium salts 
to form sulphates which are deposited on the ware as scum, the same as 
drier scum. ‘This scum is stable except under reducing conditions, there- 
fore the atmosphere of the kiln should be kept in as good a reducing condi- 
tion as the structure and fired color of the ware will permit. 

8. The iron sulphide (pyrite) in the clay is decomposed at 750°C 
while the sulphuric acid is volatilized at 680°C. During the early part 
of the firing the temperature in the upper part of a down-draft kiln may 
be high enough to decompose the pyrite and liberate sulphur, while the 
lower part of the kiln is at a temperature below that of the volatilization 
of sulphuric acid. The liberated sulphur will unite with the moisture, 
forming sulphuric acid. The action of the acid is to decompose the car- 
bonates of lime and the feldspars forming the sulphates, which are de- 
posited as scum on the brick in the lower part of the kiln. The best 
remedy for both of the preceding cases would be to heat the kiln to 680°C 
with wood or some non-sulphur containing fuel. This heating should be 
done under oxidizing conditions as the sulphur in the pyrite is not released 
as easily under oxidizing, as under reducing conditions. By driving off 
the moisture in this way and then using clean dry fuel, no sulphuric acid 
can be formed and scum from this cause will be eliminated. 

Wet brick set in the kiln are more apt to scum than dried brick as the 
evaporation of water in the brick retards their heating and affords a good 
place for the condensation of the sulphuric acid. The acid diffuses through 
the brick forming sulphates which are carried to the surface and deposited. 

9. A whitish coating is sometimes found upon brick after opening 
the kiln, especially upon those near the door, or appearing soon after 
removal from the kiln. This scum, which analysis shows to be composed 
chiefly of sodium sulphate with sodium chloride, a little calcium sulphate 
and no magnesium sulphate, is readily removed by washing. The proba- 
bility is that the scum was formed during the cooling of the kiln, other- 
wise the sodium chloride, at least, would have been volatilized. The source 
of the sodium is probably from the ashes and clinker in the cooling fire- 
boxes and the sulphur for the sulphate from the same source, To pre- 
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vent the occurrence of this scum the fire-boxes should be cleaned when the 
firing has been completed and before the cooling starts. 

In some cases a brown scum may be produced with iron salts which will 
give a polychrome effect of irregular lines on buff and red fired ware. 
There is a field for future work in developing polychrome color schemes 
by artificial addition of iron salts. 

10. A white scum is often found on sewer pipe a short time after they 
are removed from the kiln, and is due to excess salt fumes in the kiln 
atmosphere, which had not been drawn off at the stack, but were re- 
deposited on the ware. The first heavy rain will wash it off; or a light 
fire may be used to burn it off after the salting has been completed. 


C. Efflorescence on Fired Ware 


The staining or scumming of brick after they are removed from the 
kiln to the yard, and after they are set in the wall is generally spoken of 
as efflorescence. It is very troublesome and is caused in several different 
ways. ‘The remedies have not been very thoroughly studied. 

11. Many brickyards use the ashes and clinkers for filling in around the 
yard, and the soil becomes saturated from the soluble salts being washed 
from the clinker. If brick are piled on this ground, they will absorb the 
salts from the soil. Later these will be leached out and appear as efflores- 
cence, chiefly at the bottom of the pile. The ground should be paved 
with hard brick or plank laid under the pile. 

12. Efflorescence may be caused by the gradual leaching out of some 
soluble sulphates left from the firing and also from the breaking, down 
of silicates and a combination of the bases with sulphuric acid from the 
atmosphere, or from the remaining pyrite in the ware. The most common 
constituent of this efflorescence is the sulphate of calcium which is not 
dissociated until the temperature in the kiln reaches 1200°C (2192°F). 
In some cases it may be formed by magnesium and alkali sulphates if the 
brick are low fired. If the ware is hard fired all these sulphates are 
decomposed and taken up into silicate formations and therefore become 
harmless. 

13. Efflorescence is often produced after a heavy storm by the rain 
water, which enters the brick and mortar and upon evaporating carries 
to the surface some of the soluble salts. This coating is usually washed 
away by the next rain, although sometimes it may remain collected in 
blotches. A solution of muriatic acid will remove the blotches and if it 
occurs frequently the brick may be coated with paraffine or linseed oil. 
This will make them darker, but will also make them impervious to the 
rain water. 

14. Many cases of efflorescence are not due to any fault of the brick 
but can be laid to the mortar, which may contain soluble salts of mag- 
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nesium, calcium, sodium and potassium. Rain soaking into the jointing 
material carries the soluble salts over the faces of the brick thus discolor- 
ing them. Also when lime mortar is used, calcium hydroxide is formed. 
This compound is almost as soluble as the sulphate, which is one of the 
main causes of drier scum. When laid in wet weather the wall will be 
soaked with water which will carry the salt to the surface where it evapo- 
rates. It will then combine with the carbon dioxide in the air to form 
calcium or lime carbonate. This will wash off readily in the next rain 
but may reappear due to the slowness of the reaction in the interior of the 
wall. 

The use of sandstone decoration on brick buildings is the cause of much 
discoloring of the brick, for the sandstone is, in many cases, impregnated 
with soluble salts, which are leached out and run down on the brick, dis- 
coloring them, and in some cases being leached through the brick. The 
use of a thin sheet of copper under all stone courses, with the edge project- 
ing and turned down to form a drip, would eliminate this scum. 

15. Efflorescence in the form of yellow, green and brown spots may 
be due to several agencies. Occasionally it is caused by the growth 
of some low vegetable organism which takes its nourishment from the 
brick and the air. In one case investigated by Seger, the spots were 
found to be due to chromium compounds. In a good many cases the 
spots were caused by vanadium, in the form of vanadic acid, and occurs 
mostly on the underfired brick. This may be remedied by firing the 
kiln to a higher temperature, and in such a way that the kiln is periodically 
filled with a reducing atmosphere. The chemistry of the reaction is that 
the soluble vanadic compounds are reduced to insoluble vanadous oxide 
and fixed by fusion at the higher temperature with the silicates. The 
spots might also be caused by the presence of some soluble iron salts which 
were not fused in the firing. The chemistry of iron salts and colors has 
not been thoroughly investigated but it is suspected that some terra cotta 
cleaned with muriatic acid will develop yellow spots of iron chloride. 

Experimental work should be done in local sands, mortar, lime and Port- 
land cement to determine their content of soluble salts. 
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WHAT IS THE EFFECT OF TANK CONDITIONS ON 
SELENIUM COLOR?!: 
By R. R. SHIVELY 

It is impossible to determine the amount of selenium actually necessary 
for decolorization. The average amount used in the batch is less than one 
part in 80,000 parts of finished glass and, as some of this is lost by volatiliza- 
tion or oxidation, it is quite impossible to find by analysis the amount of 
selenium remaining in the finished glass. 

A few manufacturers do not use arsenic and the amount of selenium re- 
quired for their batch is unusually small. I know of one factory where 
raw materials of low iron content are used that required but 0.125 ounce 
of selenium combined as a selenite to decolorize a thousand pounds of sand. 
Another factory not using arsenic requires but 0.25 ounce of selenium 
for one thousand pounds of sand. -Where the average amount of arsenic 
is used (two pounds to the thousand of sand) the amount of selenium re- 
quired to the batch is about 0.5 of an ounce. Where a selenite is used even 
a smaller quantity is required. It can be seen from the above facts that 
very little selenium is required for decolorization and if any unusual amount 
of it is lost through furnace conditions it would seriously affect the color. 

Selenium melts at 217°C. It burns in the air with a bluish red flame 
forming selenium dioxide, and boils at 690°C. From these properties it 
would be expected that some of the selenium introduced in the furnace is 


1Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Feb., 1925. 
(Glass Division.) 
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lost by volatilization and, in the case of a tank operating under oxidizing 
conditions, some of the selenium may combine with oxygen and the se- 
lenium dioxide carried out with the stack gases. 

Let us consider for the time ruby glass where a much larger amount of 
selenium is used. Ruby batches made in pots require much less selenium 
than those made in tanks. In the latter case I am informed that every- 
thing depends upon the flame. A certain batch may give a good glass 
one day and the next melt may be unfit for use. The fumes of selenium 
can be seen escaping from the tanks. If where larger amounts of selenium 
are used the operation of the furnace is so important it certainly has its 
influence in a lesser degree where small quantities are employed. 

It has been my experience that the hotter the tank is run the less selenium 
is required for decolorization. This may be explained by the fact that 
where high temperatures are obtained, the furnace is being operated effi- 
ciently and a neutral condition is maintained within the furnace. 

Unquestionably tank conditions affect to some extent selenium de- 
colorization. Constant temperatures and uniform furnace conditions must 
be maintained in order to get the best results. 

M. F. Curtis: Do you know whether selenium is introduced in any 
other form besides metal and selenite? 

R. R. SHIVELY: No, the only form of selenium being sold here is the 
amorphous, known as metallic and sodium selenite. There is a very small 
amount of red selenium coming into this market. It is very finely pow- 
dered and I am informed that it is not satisfactory. It is a little cheaper 
but it requires so much more to get results. 

M. F. Curtis: Do you know any reason why it is not possible to use 
selenite of soda? 

R. R. SHIVELY: There is no sodium selenite used. The selenites are 
a little harder to prepare. It is rather expensive. 

A. R. PAYNE: Some have said that in the leers the pinkness of a se- 
lenium decolorized article is higher in the back end of the leer than at the 
front of the leer. 

Our experience has been absolutely contrary to this. We always have 
a slight fading or a burning out of the high color after leaving the machines. 
Of two tumblers made consecutively we can always tell which one has been 
through the leer and which one has not. ‘The one that has not been through 
the leer is of high color while the one that has been through the leer is 
just right. We have to regulate it according to what is at the back end 
of the leer. 

R. R. SHIVELY: May | ask if you use any manganese color in your glass? 

A. R. PAYNE: No. 

R. R. SHIVELY: I have seen the condition you speak of occurring where 
they use manganese coloring along with the selenium but you are the 
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only place of all the factories I have visited that has not at some time run 
into red glass in leers. The glass will be perfectly good color when it 
goes in the leers. The leer adjacent may be a little hotter. The glass 
ware on that side will turn perfectly pink. I have seen the glass on either 
side of the leer pink and that in the middle a little low in color. 

There is one particularly odd thing I saw. An open leer was leaking a 
little bit at the muffie, a little flame was shooting out. It was an old hand- 
operated leer. They would pull this leer one pan at a time and about every 
two feet a half dozen jars would be absolutely pink where the flame was. 
This was the first time I noticed this and I thought they were gathering 
red and green glass out of the same hole. 

A. SILVERMAN: Dr. Shively, have you run across any samples of se- 
lenium adulterated with tellurium and have you noticed any perceptible 
effects in glass? 

R. R. SHIVELY: We analyze every shipment of selenium we get and in 
practically ali cases we find a small amount of tellurium present but rarely 
over 0.2% or 0.3%. I might say in this connection that selenium analyzes 
approximately 99% selenium and I have never found tellurium added as 
an adulterant. 

M. F. Curtis: Do you know of anyone treating metallic selenium 
with concentrated sulphuric acid before it is added to the batch to get a 
ruby glass? 

R. R. SHIVELY: I have never heard of that. There are certain manu- 
facturers of ruby glass who use a selenite but most of them use the metallic 
selenium. 

M. F. Curtis: You get a selenite by treating with concentrated sul- 
phuric acid. I know one place where that is being done. I was not able 
to determine the reason. 

H. L. Dixon: While this discussion is on I wonder if anybody can tell 
why manganese was used from time immemorial as a decolorizer and it 
took a world war to get them out of that rut and start them on selenium. 

You know one of the hardest things in making flint glass in a tank 
with manganese was the absence of color. The manganese is so suscep- 
tible to atmospheric conditions in the furnace. Now that has all been 
passed up and they use selenium almost universally and I have often 
wondered since selenium was available before why somebody had not used 
it. 

R. R. SHIVELY: The first selenium that came to this country was 
brought over by Mr. Nicholkopf who made ruby glass in 1894. That 
selenium cost $28 a pound. Until a few years ago selenium was rather 
hard to get. It was expensive. Today there is being marketed in this 
country approximately 15,000 pounds of selenium a month, and I am told 
in the refineries that they are refining lower grades all the time in order to 
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get the output. The company that I represent has had in the early days 
of selenium as much as 50,000 pounds of selenium in storage at one time 
and at the price it was at that time it represented quite a little money. 
That was before selenium became so generally used. 

Today our shipments are right up to production. We have trouble 
at times to keep production going. It was not used more because it was 
very expensive. A good deal of work had been done in Germany with it 
as a decolorizer, but it was not taken here seriously until we were forced 
to it. The old saying, ‘Necessity is the mother of invention,’’ applies 
here. 

A. R. PAYNE: This is a case where a man patented something 25 years 
too soon. I think the German patent on this use of selenium came out 
about 1894. 


| 
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R. C. PURDY TO REMAIN IN OFFICE OF GENERAL SECRETARY 
OF THE AMERICAN CERAMIC SOCIETY 


It is with pleasure that the Board of Trustees announces that Ross C. Purdy, on 
request by the Board and several members, has reconsidered and withdrawn his resig- 
nation as Secretary of this Society as reported in the June Journal. This decision will 
be welcomed by all members of the SocrEry. 

Mr. Purdy’s success as Secretary of the Society and as Editor of the Journal is 
recognized within and without the Society and his demonstrated ability in these offices, 
together with his real interest in the affairs of the Socrety makes a rare combination 
for which the Society may well be thankful. Let us all in word and action give united 
support to Secretary Purdy in his editorial and secretarial work. 

E. Warp Tiwotson, President 


AMERICAN CERAMIC SOCIETY ANNUAL MEETING 
Atlanta, Ga., February 8-13 Inclusive 


(Headquarters—Hotel Biltmore) 

Seven meetings in one—Art, Enamel, Glass, Heavy Clay Products, Refractories, 
Terra Cotta and White Ware. 

Technical sessions through to Thursday noon and then a trip through Wilkinson 
County from Macon, Gordon, McIntyre and Stevens Pottery, starting Thursday noon 
and continuing through Saturday. 

A “cut-up’”’ evening on Tuesday with the Woman’s Club of Atlanta as hostess, a 
banquet Wednesday evening with sparkling southern wit and entertainment, an auto- 
lunch box picnic trip to Stone Mountain Thursday noon, a special train to Macon anda 
complimentary dinner, a barbecue Friday noon at Gordon and a lunch and golf in Macon 
Saturday afternoon are the social affairs. 

Clay mines and clay plants will be visited. 

A big exhibit will be shown in the store and sample rooms of Hotel Biltmore. 

One and one-half fare on certificate plan has been granted by the several passenger 
Here are the fares one way from several points. Note that the numbers 
This will show that it will cost no 


associations. 
on the map and in the following table correspond. 
more to get to Atlanta than to other meeting places. 


Chicago and Eastern Illinois trains leaving Chicago 11.55 

1. Chicago A.M., 12.25 p.m. and 9.45 p.m.; Pennsylvania R. R. train 

Fare $26.72 9.15 p.m. and Big Four trains at 10.10 a.m., 1.00 p.m., 9.15 

Lower Berth $8.25 p.m. and 11.40 p.m. carry through sleepers with dining service 
to Atlanta. 

2. Detroit Michigan Central train, ‘‘The Flamingo,’’ leaving Detroit 

Fare $26.68 at 12.20 p.m. is a through train to Atlanta. Through sleepers 


_Lower Berth $8.25 and dining service on*train leaving at 12.50 P.M. 


3. Cleveland, Ohio Through sleepers and dining service Cleveland to Atlanta 
Fare $26.45 on Big Four trains leaving Cleveland 12.00 noon and 3.45 


Lower Berth $8.25 p.m. 
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4. Columbus, Ohio 
Fare $21.61 
Lower Berth $5.63 
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Big Four trains leaving Columbus 3.15 p.m., “The Fla- 
mingo,’’ and 7.05 p.m., “Suwanee River Special,” go through to 
Atlanta. Or, use any train to Cincinnati and through trains 
from there. See No. 5. 


5. Cincinnati 
Fare $17.30 
Lower Berth $4.50 


Louisville and Nashville trains leaving Cincinnati 6.27 
A.M., 7.00 p.m. and 8.00 p.m., and Southern Railway trains 
leaving at 8.50 a.m., 6.45 p.m. and 9.50 p.m. are through 
trains with dining service to Atlanta. 


6. Indianapolis 
Fare $20.47 
Lower Berth $5.63 


Pennsylvania R. R. leaving Indianapolis 10.00 P.m. and 
Big Four leaving at 6.15 p.m. carry through sleepers with 
dining service to Atlanta. Or, use any train to Cincinnati 
and through service from there. See No. 5. 


7. Pittsburgh 
Fare $28.49 
Lower Berth $8.63 


Use any convenient train to Cincinnati and through trains 
from there. See Nos. 4 and 5. 


8. Washington, D.C. 
Fare $27.91 
Lower Berth $7.50 


R. F. and P. trains leaving Washington 8.50 a.m. and 
6.35 p.m. and Southern Railway trains at 12.20 a.m. (sleeper 
open 10.00 p.m.), 11.00 a.m., 3.45 P.m., 9.35 P.m. and 10.50 
P.M. carry through sleepers and dining service to Atlanta. 


9. Baltimore 
Fare $29.35 
Lower Berth $7.50 


Trains leaving Baltimore over Pennsylvania R. R. at 6.03 
A.M., 2.20 p.m., 8.06 P.M. and 11.05 p.m. have through sleepers 
and dining service to Atlanta. 


10. Philadelphia 
Fare $32.81 
Lower Berth $8.63 


Pennsylvania R. R. trains leaving Philadelphia 12.13 P.m., 
5.48 p.m. and 8.47 p.m. have through sleepers and dining 
service to Atlanta. 


11. Harrisburg 
Fare $30.34 
Lower Berth $10.13 


Take Pennsylvania R. R. to Baltimore or Washington and 
through trains from those points. See Nos. 8 and 9. 


12. Trenton 
Fare $29.07 
Lower Berth $9.75 


Pennsylvania R. R. trains leaving Trenton 11.26 a.m., 
4.58 p.m. and 8.00 p.m. carry through sleepers and dining 
service to Atlanta. 


13. Rochester 
Fare $44.46 

Lower Berth $12.00 
Fare $35.49 

Lower Berth $12.00 


Use New ¥ork Central or Lehigh Valley to New York 
City and through trains from there to Atlanta. See No. 
16 or 

Use New York Central and Big Four via Cincinnati. See 
3, 4and 5. 
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14. Syracuse 

Fare $38.38 

Lower Berth $12.00 
Fare $41.56 


Lower Berth $12.00 


15. Buffalo 
Fare $35.86 
Pullman 12.00 

Fare $33.01 

Lower Berth $12.00 


16. New York City 
Fare $31.11 
Lower Berth $9.75 


17. Boston 
Fare $40.27 
Lower Berth $12.38 


18. Toronto 
Fare $36.68 
Lower Berth $12.00 


19. Montreal 
Fare $46.02 
Lower Berth $15.00 


20. Portland, Me. 


Fare $44.19 
Lower Berth $15.00 


21. St. Louis 
Fare $22.53 
Lower Berth $6.75 


22. New Orleans 
Fare $17.78 
Lower Berth $5.63 


23. Kansas City 
Fare $32.57 
Lower Berth $9.00 
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Use New York Central and Big Four via Cincinnati. See 
3, 4.and 5 or 

Use through service on Lackawanna or New York Central 
to New York and Philadelphia and through trains to Atlanta 
from those points. See 10 and 16. 


Through service to Atlanta through Philadelphia or Wash- 
ington on Pennsylvania. See 8 and 10 or 

Through service over New York Central via Cincinnati. 
See 5. 


Pennsylvania R. R. leaving New York 12.45 a.m. (sleeper 
open 10.00 p.m.), 10.10 A.m., 3.40 p.m. and 6.40 p.m. Through 
sleepers and dining service to Atlanta. 


New York, New Haven and Hartford through trains to 
New York and Washington and through trains from those 
points to Atlanta. See Nos.8and 16. Train leaving Boston 
9.00 A.M. carries through sleeper to Atlanta. 


Canadian National and Canadian Pacific operate through 
service to Cleveland or Detroit. Through trains from 
those points to Atlanta. See Nos. 2, 3 and 5. 


Use Canadian National or Canadian Pacific through trains 
to New York or Washington. Through trains from those 
points to Atlanta. See Nos. 8 and 16. 


Take parlor or sleeping car over Boston and Maine to 
Boston or New York and through service to Atlanta from 
those points. See Nos. 16 and 17. 


Louisville and Nashville trains leaving St. Louis at 8.44 
A.M., 2.00 P.M., 3.36 P.M., 9.25 p.m. and 11.30 p.m. (sleeper 
open 9.00 p.m.) carry through sleepers with dining service to 
Atlanta. 


Louisville and Nashville trains leaving New Orleans 8.30 
A.M., 5.00 p.m. and 10.00 p.m. carry through sleepers with 
dining service to Atlanta. 


Frisco Line trains leaving Kansas City 9.00 a.m. and 6.00 
P.M. carry through sleepers with dining service to Atlanta. 
Or, use any train to St. Louis and through trains from there. 
See No. 21. 
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Rock Island train leaving Denver 9.15 p.m. carries through 
sleeper with dining service to Atlanta. Or, use any train to 
Kansas City or St. Louis and through service from those 
points. See Nos. 21 and 23. 


24. Denver 
Fare $55.25 
Lower Berth $15.38 


Use any train to Chicago, St. Louis, Kansas City or New 

25. San Francisco Orleans and through service from those points. See Nos. 1, 

Fare $82.83 21, 22 and 23. Southern Pacific trains leaving San Francisco 

Bower Berth $26.25 4.50 p.m. carry through tourist sleeper to Atlanta. Tourists 
sleeping car rate $13.13. 


NEW MEMBERS RECEIVED FROM OCTOBER 15 TO 
NOVEMBER 15 


PERSONAL 

J. Newton Barnes, P. O. Box 355, Macon, Ga., Secy.-Treas., J. S. Schofield’s Sons Co. 

Marion Luther Brittain, President, Georgia School of Technology, Atlanta, Ga. 

Joseph F. Butler, Box 135, Hoboken, N. J. 

Henry Graham Carmichael, 2117 Reading Rd., Cincinnati, Ohio, Pres., Cincinnati Tile 
and Pottery Co. 

Lorenzo S. Cope, 2440 E. 75th, Cleveland, Ohio, Mechanical Engineer, The National 
Screw & Manufacturing Co. 

Harvey Willard Culp, Lab. Asst., Babcock and Wilcox Co. Lab., East Liverpool, Ohio. 

Robert Earl Evans, Vice-Pres., Georgia White Brick Co., Gordon, Ga. 

Frederick P. Golding, Manager, Golding Sons Co., Butler, Ga. 

Jack U. Gould, 710 E. 14th St., New York City, Asst. in charge of Lab., Eagle Pencil Co. 

George Guthrie, 61 Mungalhead Rd., Falkirk, Scotland, Technical Chemist. 

Orris F. Houk, Gen. Mgr., The Central Refractories Co., New Lexington, Ohio. 

Clayton S. Houpt, 5661 Natural Bridge Ave., St. Louis, Mo., Supt., Enamel Dept., 
Wrought Iron Range Co. 

Leander R. Kirk, Cambridge Sanitary Mfg. Co., Cambridge, Ohio. 

William C. Koch, Treas. and Gen. Mgr., Twin City Brick Co., 514-19 Pioneer Bldg., 
St. Paui, Minn. 

Chi-fang Lai, Box 233, Station A, Ames, Iowa, Graduate Student. 

Stewart J. Lloyd, Prof. of Chemistry, Univ. of Ala., Consulting Chemical Engineer and 
Geologist, Tuscaloosa, Ala. 

Arthur B. Long, Westfield Clay Products Co., Westfield, Mass. 

Thomas B. McCoun, Box 578, Lexington, Ky., President and Gen. Mgr., Bybee Pottery 
Co., Inc. 

E. L. Miller, Manager, Nivison Weiskopf Co., Reading, Ohio. 

Howard M. Parkhurst, 2728 Boone St., Ames, Iowa, Student. 

Edwin B. Streater, 2120 Lincoln Way, Ames, Iowa, Student. 

David Thomason, % Edwards and Ames, 619 Pacific Bldg., Vancouver, B. C. 

Clifton W. Walters, Supt., Farber Fire Brick Co., Farber, Mo 

David McKay Webster, Chemist and Asst. Mgr., Enameling Dept., Gowanbank Iron 
Works, Falkirk, Scotland. 

Frank C. Westendick, 52 W. Blake Ave., Columbus, Ohio. 

Robert A. Whitfield, The Hegeler Zinc Co., Danville, Ill., Chemist. 
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CORPORATIONS 
Farber Fire Brick Co., A. S. Zopfi, Secy.-Treas., Farber, Mo. 
Kreischer Brick Mfg. Co., Face Brick Mfrs., Box 135, Hoboken, N. J. J. F. Butler, 


Representative. 
Queen’s Run Refractories Co., Inc., Lock Haven, Pa. Geo. H. Diack, Gen. Mgr. 


Membership Workers’ Record 


Personal Personal Corporation 
F. E. Allen 1 F. H. Norton 1 
P. E. Cox 1 R. H. Pass 1 
W. B. Cleverly 1 A. Silverman 1 
E. A. Eigenbrot 1 N. Stein 1 
H. W. Harrington 1 A. S. Zopfi 1 1 
A. V. Henry 1 C. B. Young 1 
W. K. McAfee 1 Office 9 2 
J. M. Mallory 2 _ — 
J. M. Manor 1 26 3 
D. A. Moulton 1 -— 
TOTAL 29 
MEMBERSHIP RECORD FOR 1925 | 
PERSONAL CORPORATION 
1924 1925 1924 1925 
January 31 24 6 1 | 
February 40 19 8 2 ' 
March 29 35 ie 6 
April 35 9 3 1 
May 25 15 4 3 
June 18 15 2 2 
July 14 15 3 re 
August 9 12 1 | 
September 9 9 2 | 
October 17 14 2 1 = ee 
November 11 26 2 3 | 
TOTAL 238 193 30 22 
December 11 
TOTAL 249 30 


We are listing the names of the membership workers for 1925 (up to November 15). 
Whether you see their names on membership committees or not they are functioning 
actively in membership solicitation for the AMERICAN CERAMIC Socigty. C. F. Geiger 
of Carborundum Company, Perth Amboy, N. J., has membership honors with five 
personals and two corporations. Dr. Silverman of the University of Pittsburgh runs 
a close second with five personals and one corporation. W. lL. Shearer and R. A. Weaver 
are tied for third place with five personal memberships each. 


| 
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Binns, 1 P. 
Bole, 1 P. 
Butler, 1 P. 


E 

E 

E 

. V. Bleininger, 1 P. 

A. 

.W. 

. B. Cleverly, 1 P. 


B. Caz, 3 P. 

. E. Davis, 1 P. 

over Fire Brick Co., 1 P. 
. A. Eigenbrot, 3 P. 

. H. Endell, 1 P. 

F. Ferguson, 2 P. 
. A. Forbes, 1 P. 

. H. Fuller, 1 P. 

. F. Geiger, 5 P., 2 C. 
. F. Geller, 1 P. 

. E. Gould, 1 P. 

M. C. Gregory, 1 P. 
J. E. Hansen, 1 P. 

H. W. Harrington, 1 P. 
C. Harrison, 1 P. 

B. Harrop, 1 P., 1 C. 
A. Harvey, 1 P. 

V. Henry, 1 P. 

C. Hewitt, 2 P. 

M. Hood, 1 P. 


. R. Hornung, 1 P. 
A. Huisken, 1 P. - 
K. Hursh, 1 P. 
G. Jackson, 1 P. 
W. Jones, 1 P. 
B. Keeler, 2 P. 
M. Kier, 2 P. 

W. A. King, 1 P. 

C. 5. 1 FP. 

H. J. Knollman, 3 P. 


A. Horning, 1 P., 2 C. 
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. D. Landrum, 1 P., 1 C. 
. K. McAfee, 2 P. 

. J. McDowell, 2 P. 
. M. Mallory, 2 P. 

. M. Manor, 1 P. 

. Marson, 1 P. 

. W. Mauser, Jr., 1 P. 

. R. Minton, 1 P. 
. A. Moulton, 2 P. 


Mudge, 1 P. 
Norton, 1 P. 


F. G. 1P. 
W. L. Shearer, 5 P. 
Mary G. Sheerer, 2 P. 
R. R. Shively, 1 P. 
A. Silverman, 5 P., 1 C. 
George Simcoe, 1 P. 
I. E. Sproat, 1 P. 

H, F. Staley, 1 P. 
Stein, 2 P. 

. Stein, 1 P. 

L. Steinhoff, 1 P. 
W. Tillotson, 3 P. 
J. Unger, 1 P. 

J. Vachuska, 1 P. 
F. Wagner, 1 P. 
S. Walden, 1 C. 
H. Walker, 1 P. 
A. Weaver, 5 P. 
Wilson, 1 P. 

. G. Wolfram, 1 P. 
C. Woodside, 1 P. 
S. ZepG, 1 P., 1 C. 
B. Young, 1 P. 
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Footnote: P = Personal Membership; C = Corporation Membership. 


ALLOCATION OF CERAMIC WORK IN FEDERAL BUREAUS 


Resolutions 


Adopted by the Board of Trustees of the AMERICAN CERAMIC Society, being an 
expression of the views of its members based on their understanding of the present allo- 
cation of ceramic work in the federal bureaus: 


| 
} W. G. Owen, 1 P. 
| C. W. Parmelee, 1 P. 
R. H. Pass, 1 P. 
i E. P. Poste, 1 P. 
; 
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WHEREAS: 
1. For purposes of economy and efficiency the Bureau of Mines and the Mineral 
Resources Division of the U. S. Geological Survey have been transferred from the 
Department of the Interior to the Department of Commerce; and , 
2. Both the Bureau of Standards and the Bureau of Mines have extensively 
equipped ceramic laboratories and have organized ceramic research personnel, each for 
distinctly different purposes, with different viewpoints and different methods; and 
3. The work of the Bureau of Standards primarily is standardization and specifi- 
cation of properties, qualities and form of ceramic materials and products, and simplifi- 
cation in products, which work is extensive in scope and is needed by the industries 
and is possible of prosecution only in a central national laboratory representing alike 
the interests of producers and users of ceramic materials and products; and 
4. Incidental to the studies on known ceramic materials and products there is 
need for determinations of fundamental facts and data, which determinations can most 
effectively be made by those who are working on specifications and standardization and 
in a central national laboratory such as the Bureau of Standards, where collaboration 
of investigating scientists in allied lines may readily be obtained; and 
5. The Bureau of Mines has laboratory facilities and systems for plant investiga- 
tions by field stations in the mining, beneficiation and utilization of ceramic minerals 
and other materials of the earth now used or possible of use, which investigations are 
of importance to all ceramic industries alike and to the nation’s progress generally, 
because of the use of ceramic products in most of the nation’s manufacturing; and 
6. The beneficiation and industrial possibilities of ceramic raw materials and es- 
pecially the finding of materials which will give greater economy in the industries and 
homes can best be done through field stations, unified and coérdinated through a 
national research organization which represents alike the interests of, and which can work 
in close coéperation in the field with, the land owners, miners, producers and prospective 
users; and 
7. The distinctive work done by the Bureau of Standards and the Bureau of Mines, 
with little overlap or duplication, on products and materials respectively, has been kept 
separate because of the inherent differences in the character of the problems and in the 
methods and the facilities for making industrial application rather than because of a 
desire to have two national bureaus engaged in ceramic research; and 
8. Work on standardization and specification of products and of the fundamental 
studies incident thereto by the ceramic division of the Bureau of Standards can most 
effectively be done in a central laboratory for it does not relate to processing; and 
9. The work of the Bureau of Mines has been of such a character that it has been 
found effective to employ field stations (permanent and temporary) and laboratory cars 
thus economically, on a production scale, proving in plants of producers and consumers 
the availability and best methods of using materials; and . 
10. Empirical or laboratory scale trial production can be trusted only as indicative 
and rarely as final evidence of the availability and best method of using ceramic ma- 
terials, hence the type of investigations that have been made by the Bureau of Mines 
could not have been so successfully made and proved in a central national laboratory; 
and 
11. A single firm or group of manufacturers is not willing alone to finance such 
development work and plant proving as has been done by, and in codéperation with, 
the Bureau of Mines except that the information obtained be kept secret and not made 
available to ceramic manufacturers generally; and 
12. There are so many uses of materials and methods of processing which are of 
equal value directly to all kinds of ceramic manufacturing and indirectly to the manu- 
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facturers who are dependent on ceramic materials that it is in the interest of national 
economy and industrial progress generally that a national bureau shall be conducting 
researches and proving its findings in the field and in the plants and making public the 
facts discovered; and 
13. State universities throughout the nation have provided and to a larger extent 

will provide buildings, fixed equipment, light, heat, power and maintenance, and will 
make available the use of their several laboratories which are as diversified and as well 
equipped as a national central laboratory would be, and these universities make possible 
the collaboration of scientists and technologists from their instructional and research 
staffs, and provide graduate student fellowships, which annual expenditure in the case 
of Ohio State University now amounts to over $10,000; and 

14. The maintenance of field stations by the federal government jointly with 
state universities in districts where ceramic materials occur or where they have the largest 
probable industrial use is in accordance with Secretary Hoover’s idea of encouraging the 
several states to assume the cost burden of their industrial development and of encourag- 
ing the industries to finance more directly their industrial researches; and 

15. Stations located at state universities will result in codrdination of the ceramic 
work of the federal bureau and of the university experiment stations thus giving national 
scope and benefit to ceramic research financed to a large extent by the states and in- 
dustries; 


Therefore, be it resolved: 

That the AMERICAN CERAMIC SocIETy support Secretary Hoover whole heartedly 
in such of his plans for simplification and economy as do not involve curtailment nor 
abandonment of the general scope of the ceramic investigations now in progress in the 
Bureau of Standards and the Bureau of Mines. 

To this end the following recommendations are urged for consideration. It is 
recommended: 

First, that the work now being done by the Bureau of Standards on products and 
that by the Bureau of Mines on materials be continued apart and distinct as separate 
phases of the ceramic investigations; 

Second, that the ceramic laboratories at Columbus and Pittsburgh and the plant 
and field contacts be continued and enlarged as the work in hand may require; 

Third, that facilities be maintained so that the laboratory investigations on ceramic 
materials may be proved in the field and in industrial plants by Federal Bureau men, as 
is now being done by the Bureau of Mines; and 

Fourth, that simplification and economies in the administration and direction of 
this work be carried as far as practicable without limiting the type of work now being 
done and that unification of control be provided so that unnecessary duplication of 
effort may be avoided, but not te the extent of materially changing the purposes or 
the character of the investigations now being carried on in both Bureaus. 


Be it resolved further: 
That copies of these resolutions be sent to Secretary Hoover and that they be 


published in the Journal. 
In behalf of the Board of Trustees, 


E. WarD TILLoTSON, President, 
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LOCAL SECTION NEWS 


Baltimore-Washington Section, Dec. 5! 


The second meeting for the 1925-26 season of The Baltimore-Washington Section 
of the AMERICAN CERAMIC SocrEty will be held in Washington on Saturday, Dec. 5, 
1925. 

The meeting will open at 3:00 P.m., at room 237 Industrial Building, Bureau of 
Standards, where an inspection trip will be made of the industrial laboratories of the 
Bureau. Following the visit to the Bureau, the regular dinner will be served at 6 o’clock 
at the Lee House, 15th and M Streets, N. W., after which Dr. Brown, Assistant Director 
of the Bureau of Standards, will address the meeting. 


Chicago Section, Dec. 10? 


The officers of the Chicago Section announce that a meeting of the Section is being 
planned for Thursday evening, December 10, and is to be held in the rooms of the 
Chicago Engineers’ Club, 314 South Federal Street, Chicago. It will begin with a 
dinner at 6:30 p.m., after which a very interesting program will be presented. 

W. A. Darrah, who will be remembered as having presented a very interest- 
ing paper at Columbus on “The Vitreous Sanitary Ware Industry” will present 
a paper which will be of particular interest to enamelers inasmuch as it will deal with 
furnace installation for such. His paper will be illustrated by slides. 

In addition to Mr. Darrah’s presentation there will be others and, although this 
notice is addressed to members of the SocrETy, we want anyone in any way connected 
with the ceramic industry to feel that this invitation is extended to them, also. 


Meeting of the St. Louis Section, Nov. 6° 


The meeting of the St. Louis Section was held at this time to take advantage of 
obtaining speakers from the National Brick Manufacturers Association who were as- 
sembled in St. Louis for their annual meeting. F. E. Bausch, Chairman, called the meet- 
ing to order. 

A. V. Henry, Head of the Department of Ceramics, Georgia School of Technology, 
and B. M. Hood, of Atlanta, Georgia, were the chief speakers of the evening. Dr. 
Henry treated on the function of the technical ceramic schools and dealt in particular 
with the establishment of a Ceramic School in Missouri, what such a school would mean 
to the industry of the state and how it should be organized. Dr. Henry brought out 
the advantages of a school located at an institution such as Washington University 
which is an endowed one, as compared to a location at a State School, such as Rolla, 
which is dependent upon legislative appropriation. Further emphasis was placed 
upon the advisability of the ceramic school being located in the heart of the industry 
such as St. Louis is. 

Following Dr. Henry’s talk, round table discussion was held, a great many par- 
ticipating in this discussion. A number of graduates from Rolla were present and they 
dealt upon the advantages of a ceramic school in conjunction with an institution which 
teaches mining and metallurgy. 

Prof. McCourt, Dean of the Engineering School, Washington University, was also 
present and spoke of the work of the University, and of their willingness to coéperate to 


1D. H. Fuller, Secy. 
2 W. V. Knowles, Chairman. 
*L. C. Hewitt, Secy. 
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the fullest extent in any movement that might result in the establishment of a ceramic 
course. 

Mr. Hood gave a particularly interesting and instructive review of the possibil- 
ities of the ceramic industry in the South, also relating the means that were used in se- 
curing a Ceramic Schooi for Georgia. Mr. Hood has a wide number of interests in the 
clay working industry in that State, and is the man who is responsible for bringing 
about the establishment of the Ceramic course at the Georgia School of Technology. 

We were also fortunate in having with us at this meeting Jacob Stocke, Jr., Presi- 
dent of the National Brick Manufacturers Association, J. W. Sibley, Treasurer, and 
Theo. A. Randall, Secretary. These gentlemen expressed their desire to coéperate in 
every way possible with the AMERICAN CERAMIC SocrETy, bringing out the point 
that the men in all lines of the ceramic industry did have mutual problems. 

H. A. Wheeler replied in behalf of the Local Section expressing the hope that the 
AMERICAN CERAMIC SocrEgTy and the National Brick Manufacturers Association would 
again resume their policy of meeting at the same time in the same city at least every 
other year. Mr. Wheeler also related some points relative to the formation of the 
AMERICAN CERAMIC SOCIETY, bringing out the fact that the National Brick Manufac- 
turers Association is, in reality, the parent organization. 

At the close of our meeting a rising vote of thanks was given to Mr. Hood and Dr. 
Henry for their coéperation. 

There were 34 present at the meeting, consisting of 15 visitors and 19 members, 
as follows: 

VISITORS 


H. C. Penfield, Bowery Savings Bk., N. Y. City F. M. Poole, Tulsa, Okla. 


W. T. Bussell, Brazil, Ind. 
A. P. Potts, Brazil, Ind. 


A. V. Henry, Atlanta, Ga. 

W. F. Demuth, New Philadelphia, Ohio 
E. C. Enler, South Milwaukee, Wis. 

J. R. Grout, Jr., Danville, Il. 

J. R. Green, Indianapolis, Ind. 


W. H. Merkel, Kansas City, Mo. 
W. J. Becker, St. Louis, Mo. 

B. M. Hood, Atlanta, Ga. 

Mr. Kraus, Philadelphia, Pa. 

M. W. Blair, Terra Haute, Ind. 
Prof. McCourt, St. Louis, Mo. 


MeEmMBERsS (St. Louis Local Section) 


C. B. Kentnor, Jr. 
M. Epstein 

J. B. Lyon 

A. W. Buckingham 
A. F. H. Seelig 

H. A. Wheeler 

W. D. Thompson 
L. H. Blue 

John W. Rogers 
August Vollmer, Jr. 


H. W. Weber 

C. S. Haupt 

W. H. Weber 
Miss M. Regnier 
F. E. Bausch 

R. C. Gosreau 
F. S. Markert 
E. O. McFadden 
L. C. Hewitt 


PERSONAL NOTES 


R. L. Frink who has recently been located in Dairen, Manchuria, with the South 
Manchurian Railway Co., has returned to Lancaster, Ohio. 

J. R. Green has moved from Evanston, IIl., to 215 E. New York St., Indianapolis, Ind. 

F. P. Hall, formerly at the Massachusetts Institute of Technology, has recently 
become associated with the Standard Oil Co. of New York City as Research 


Chemist. 
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J. B. Krak, Technical Editor of The Glass Industry, Jamaica, N. Y., has removed 
to 334 First St., Niagara Falls, N. Y. 

James W. Moncrieff has moved from Stockton, Calif., to 1812 Pearl St., Alameda, 
Calif. 

A. Nugent Ragland who has been associated with the Perth Amboy Tile Co., Perth 
Amboy, N. J., has moved to 2232 Sherman Ave., Evanston, III. 


NOTES AND NEWS 
ST. LOUIS ENAMELERS’ CLUB 


A meeting of the St. Louis District Enamelers’ Club was held at Belleville, Ill., 
Nov. 24, 1925. Twenty-one members were present. 

Adam Karr of the Karr Range Company of Belleville gave an interesting account 
of his recent trip through Europe where he spent three months. Mr. McFadden of the 
same Company read an excellent paper on spraying. 

The officers of this Club are C. S. Haupt, President, 
E. A. Eigenbrot, Secy.-Treasurer and A. E. Krebs, 
Vice-president. 


THE BEGINNING OF CERAMIC INVESTI- 
GATION BY FEDERAL GOVERNMENT 


Credit for the first special division in a federal 
bureau belongs véry largely to J. A. Holmes, the first 
director of the Bureau of Mines. He engineered the 
legislative bill and made provisions for carrying into 
effect the proposals contained in resolutions adopted 
and championed by the AMERICAN CERAMIC SOCIETY. 
We are pleased to have the privilege of acknowledging 
the obligations of ceramic people generally to Dr. 
Holmes. 


J. A. HoLMEs 


DR. TURNER, NEW DIRECTOR OF BUREAU OF MINES 


Scott Turner, of Lansing, Michigan, was recently appointed director of the federal 
Bureau of Mines to succeed H. Foster Bain, now Secretary of American Institute of 
Mining and Metallurgical Engineers. Dr. Turner is a mining engineer of international 
reputation. He received his A.B. degree from the University of Michigan in 1902 and 
his B.S. and E.M. from the Michigan College of Mines in 1904. For many years Dr. 
Turner held positions in milling and mining companies in the western states, as assayer, 
examining engineer and field work. Fora short while he was assistant editor with T. A. 
Rickard of Mining and Scientific Press of San Francisco. 

From 1905-06 Dr. Turner was superintendent of the San Pablo Gold Mining 
Co., and Pontiac-Panama Co., Province of Veraguas, Panama, and in 1908 he was as- 
sociated with T. A. Rickard in Dawson, Fairbanks and Nome, Alaska. In 1911 he 
was directing field work in tin mines at Cornwall, England, and 1914 located in Spits- 
bergen in field work for J. M. Longyear of Boston. From 1911-16 he was agent for the 
Arctic Steamship Co., and during the two years succeeding he was in charge of field 
work in Peru, Bolivia and Chile. In 1919 he became construction engineer for the 
Mining Corporation in Canada (Toronto) and in 1921 he became associated with the 
U.S. Bureau of Mines as construction engineer. 
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For five years Dr. Turner opened and operated coal mines at 79° 13’ N. Lat. on the 
Island of Spitsbergen. ‘This island is 825 miles north of the Arctic Circle on No Mans 
Land. Here he claimed and maintained possession of 600 square miles under the pro- 
tection of the American flag. 


He is the author of many articles for the technical press. During the War he served 
as military lieutenant, senior grade, U. S. N. R. F., April, 1918 to January, 1919. He is 
a survivor of the S. S. Lusitania which was sunk by a German submarine on May 5, 
1915. Dr. Turner is a member of the American Institute of Mining and Metallurgical 
Engineers and the Canadian Institute of Mining and Metallurgy. 


PROGRAM OF SECOND ANNUAL MEETING 


Ohio Ceramic Industries Association 
(November 20 and 21, 1925) 

Friday Afternoon—November 20—1:00 p.m. 

“The Ceramic School at East Liverpool,” by Kenneth Smith. 

“Ceramic Extension Service for Ohio,’’ by Arthur S. Watts. 

“The Organization of Agricultural Engineering Research through the Federal and 
State Agencies,’’ by Professor G. W. McCuen, Ohio State Agricultural Engineering 
Department. 


“The Coéperative Policies of the State Board for Vocational Education,’”’ by E. L. 
Heusch. 


Saturday Morning—November 21—9:00 a.m. 


“The Reorganization of Ceramic Research under the Federal Government and 
What It Means to the Ohio Industries,” by R. C. Purdy. 


“The Utilization of State Facilities by the Ceramic Industries,’ by A. V. Bleininger. 


“The Necessity for Organized Plans by the Ceramic Industry before the State Can 
Provide Coéperative Aid,’”’ by Dean E. A. Hitchcock, College of Engineering, Ohio 
State University. 


JAPANESE CERAMIC SOCIETY 


By S. Konpo 


The growth of the Japanese Ceramic Society was retarded not only by the War but 
by the earthquake in the Tokio district in 1923. 

This Society, however, is showing a slow but steady 
progress in the quality of the contents of the Journals. 

The officers have exerted themselves to the utmost 
for maintaining its status quo, also for its expansion in 
coming years. Open lecture-meetings were held every 
year in spring and autumn by its head-office in Tokio 
as well as its branches in Kioto, Osaka and Nagoya. 
The Standing Committee is now planning the third 
ceramic exhibition which will be held for three weeks in 
December in Tokio. 

The management of the Society is vested in the 
Standing Committees with three Directors, who are 
elected every year by the members of the Society. 
At present, O. Umeda is the Chief-director, K. Ishikawa, KENTARO KANEKO 
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the Vice-Chief-director and S. Kondo the Director of Editing. Chief-directors in recent 
years were: 1922, J. Kumazawa, 1923, S. Kondo and 1924, R. Shibata. Vice-Count 
K. Kaneko, former Minister of Agriculture and Commerce and now a Privy Councillor, 
has long been elected the President. 

The membership figures follow: 


Honorary Supporting Ordinary Total 
March 31, 1922 5 14 1376 1395 
March 31, 1923 5 18 1406 1429 
March 31, 1924 5 18 1374 1397 
March 31, 1925 4 18 1358 1380 


NOTES FROM CERAMIC SCHOOLS 


ALFRED UNIVERSITY 
By C. F. Binns 
The registration at Alfred this year reflects not only the large increase in enrollment 
experienced by nearly all colleges this fall but evidently a special interest in the subject 
of ceramics as demonstrated by the large number in the entering class. The registration 
figures follow: 


Men Women Total 

Graduates 1 0 1 
Seniors 7 9 16 
Juniors 21 10 31 
Sophomores 24 7 31 
Freshmen 58 10 68 
Specials 3 1 4 

TOTALS 114 37 151 


The ceramics school building, designed for 80 to 100 students, has been crowded to 
capacity the last few years notwithstanding the fact that the Department of Chemistry 
was forced to move to one of the college buildings so as to leave the space for laboratory 
work in ceramics. With 151 students now taking ce- 
ramic courses conditions are such that an immediate | 
addition to the building is absolutely necessary. 

The New York State Legislature has been asked 


for three years to grant an appropriation of $60,000 i 
for building and $15,000 for additional equipment. 
Their refusal means that a limitation must be placed : 4 
on the enrollment. There has been no increase in the j 


faculty although the number of students continues to 


grow greater every year. 

Arthur H. Radasch Arthur H. 
1as been appointed to succeed 

A. I. Andrews as Professor of Ceramic Engineering at 

Alfred University, graduated from the Massachusetts 

Institute of Technology with the degree of Bachelor 

of Science in Chemical Engineering. From 1920 to 

1921 he was instructor of Industrial Chemistry and 

ARTHUR H. RADASCH Chemical Engineering at Harvard College and North- 
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eastern College and was also connected with the Division of Industrial Coéperation 
and Research at M.I. T. In the summer of 1921 he was an instructor in Industrial 
Chemistry at Massachusetts Institute of Technology. In the fall of 1921 he came to 
Alfred as Professor of Chemistry in the New York State School of Clay Working and 
Ceramics. He has therefore had four years of association with this school before 
assuming his present duties. 

Graduate of M. I. T., 1918, S.B.in Chemistry. Graduate 
Donald W. McArdle of Lowell Institute 1922 (Mech. Eng.). Two years graduate 
work M. I. T. (Chem. Eng.). After four years in chemical manufactories, spent three 
years at Boston University as instructor and assistant professor and is now located at 
Alfred. 


GEORGIA SCHOOL OF TECHNOLOGY 


By A. V. Henry 


The Department of Ceramics, Georgia School of Technology, has entered its second 
year with two students in their junior year and ten in their sophomore year. 

Since it was felt that any engineering department must have the codperation of the 
industry to gain maximum success, a Codperative Course in Ceramics is being given 
this year in addition to the regular four year course. Ten students are enrolled. In this 
course, a student alternates monthly in the school and a particular ceramic industry. 
Indications are that the Coéperative Course will be given enthusiastic support by the 
southern ceramic manufacturers. 

During the past year the Department entered into a coéperative agreement with 
the Central of Georgia Railway to further study the sedimentary kaolins of Georgia. 
Two major subjects are being investigated, the first of which is “The Refining and 
Blending of the Sedimentary Kaolins of Georgia’ and the second, ‘‘The Use of Georgia 
Clays in Saggers.’”’ The investigation is expected to continue for at least one year. 
W.H. Vaughan who received his degree of Master of Science in the Ceramics Department, 
University of Illinois last year is now engaged in this work. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


By S. W. STRATTON 
It has been announced that a course in Ceramic Engineering will be introduced at 
the Massachusetts Institute of Technology at the beginning of the next academic year. 
The personnel is being selected and provisions are being made for housing and general 
equipment. 


IOWA STATE COLLEGE 


By E. Cox 


The Department of Ceramic Engineering at Iowa State College has 30 men enrolled 
for the four year course and additionally handles the ceramic engineering work for 50 
young women who work in modeled pottery in the department under the direction of 
Miss Mary L. Yancey. These young women are enrolled in other departments of the 
College. 

At Ames nearly all ceramic engineers are converts from other departments, so that 


we have one freshman and one graduate student, with 28 others in between, 7 of them 
being seniors. Most preps have never heard of ceramics and so come for radio. The 
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freshman year is planned to be elastic enough to allow a change of course without loss 
to the student. 

There are no new facilities of any importance for teaching work though a group of 
senior students are working on special problems and two or three small bits of equip- 
ment have been built from their ideas. These jobs are interesting because they are 


initiative developers. 


All Ames graduates from the department write of enjoyment in ceramic work, 
and one man came in and spent the time here rubbing it in on his brother who is engaged 
in teaching electrical engineering. The ceramic man is working in enameled metal 
and twits his brother by telling him that in ten years the ceramic graduate can expect 
to be ready to start his own plant while the electrical engineer may expect to still have 
a salaried job with a corporation inthe same time. Lately the department placed a man 
from another department since no ceramic men were available. 


NORTH CAROLINA STATE COLLEGE 
By A. F. GREAVES-WALKER 
I. General 1. Students registered for 1925-26: 10 freshmen, 9 sophomores, 1 junior. 

2. The appointment of George R. Shelton as assistant Professor of Ceramic 
Engineering has already been announced in the Bulletin. 

The new ceramics building will probably not be completed until the latter part of 
the winter term, although the classrooms, office and chemical iaboratory will be ready 
for occupancy in about 30 days. Much of the equipment is on hand or arriving. At 
least half of this equipment, while useful for the students’ laboratory work, is to be de- 
voted primarily to research and experimental work in connection with the development 
of the ceramic industries in North Carolina and in the South. 

3. The Department is carrying on a coéperative research project with the North 
Carolina Department of Conservation and Development to determine the commercial 
value of the shales of North Carolina. The Department of Conservation and Develop- 
ment is carrying on the geological end of the project. 

4. The research projects in progress are: 

(a) A study of the structural clay products plants of North Carolina to determine 
the improvements that can be made in product and equipment. This project has been 
under way for a year and is almost completed. 


a 
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(b) A study of North Carolina to determine its shale resources and the determina- 
tion of the commercial uses to which the shales can be put. 

(c) The investigation of the pyrophyllite deposits of North Carolina to determine 
their value for refractories manufacture. 

5. A student branch of the AMERICAN CERAMIC SocrETy is holding monthly 
meetings in which a great deal of interest is being taken. 

HI, Short Course ia The department of Ceramic at 
A ‘arolina State College, Raleigh, N. C., announces the second 
Cosennien annual Short Course in Clayworking and Ceramics, which 
will be given at the College, January 18th to 27th, 1926, 
inclusive. 

The course has been increased in scope and will this year cover nine days instead 
of six as was the case last year. Lectures will be given in the following subjects, by 
members of the faculty of the departments of Ceramic Engineering, Mechanical En- 
gineering, Electrical Engineering, Architectural Engineering and Business Administra- 


tion. 

1. Chemistry of Clays 8. Fuel and Fuel Economy 

2. Origin and Properties of Clays 9. Steam and Steam Power 

3. Prospecting and Sampling 10. Boiler Feed Water 

4. Mining of Clays 11. Electric Motors and Their Uses 

5. Dies and Auger Machines 12. Care and Maintenance of Machinery 
6. Driers and Drying 13. Business Principles 

7. Kilns and Firing 14. The Use of Brick in Buildings. 


The course deals with the principles underlying the work of managers, superinten- 
dents, foremen, burners and others engaged in the brick, hollow tile and sewer pipe 
industries. A common school education will suffice as preparation for the course. 

Last year thirty students representing nineteen states enrolled in the course. A 
larger enrollment is expected this year. The new Ceramics Building at the College will 
in all probability be completed before the course opens. 

The course will be open to all those interested, whether residents of North Carolina 
or not. No fee will be charged. A bulletin covering the course will be issued in De- 
cember and will be sent on request. 

A. F. Greaves-Walker of the North Carolina State 
III. Correspondence College, Raleigh, N. C., announces that a new correspondence 
Course for course in Ceramic Engineering designated as Cer. E. 210A, 
Enamelists “Enamels and Enameling,’”’ is now ready. This course covers 
the subject of enameling on iron and steel in a very thorough manner and is designed 
especially to give technical training to the non-technical enamelist in simplified terms and 
formulas. 

The course begins with an assignment of the chemical terms and the chemistry of 
the industry, which is followed by assignments on raw materials; calculation of melted 
weights and percentage composition; classification of enamels for cast iron; classifica- 
tion of enamels for sheet steel; coefficients of expansion of enamels; chipping, crazing, 
fish scaling; method of calculating coefficients of expansion; relation between chemical 
composition and physical properties; mixing, melting, drying and grinding apparatus; 
preparation of iron and steel and types of furnaces. 

The course will be under the supervision of George Reed Shelton of the Ceramic En- 
gineering faculty. The registration fee is $7.50. Three college credits are granted upon 
satisfactory completion of the course. 

Bulletin and registration blanks may be obtained by addressing Frank Capps, 
Director of College Extension, North Carolina State College, Raleigh, N. C. 
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OHIO STATE UNIVERSITY 
By A. S. Watts 

Registration 1925-26, according to College of Engineering records, 19 seniors, 27 
juniors, 45 sophomores, 37 freshmen (up to October 15). 

Note: Freshmen do not choose any department except by voluntary announce- 
ment, until the end of the first year. 

Samuel R. Scholes becomes a member of the faculty 
and will teach a special course in fine ceramics, dealing es- 
pecially with glass, as a portion of the senior laboratory 


New Teaching 
Facilities 


assignment. 

The department has obtained new equipment consisting of a Palo Furnace, new 
ball mill room equipment for twelve men and new locker equipment for 20 men. The 
new humidity control drier installed by Proctor and 
Schwartz Company will make it possible to conduct 
investigations in problems of drying not heretofore 
possible, 

Three post graduate researches are in progress hav- 
ing the following subjects: 

1. ‘Further Study of the Heat of Summation of 
Ceramic Bodies.” (Coéperation with Bureau of 
Mines.) 

2. ‘Eutectic Study of the Alkali and Lead Barrow 
Silicates and Alumina.”’ 

3. ‘The Influence of Composition on the Specific 
Gravity of Some Industrial Glasses.” 

‘ Mr. Westendick, instruc- 
Frank Westendick tor in the Department of Cer- 
amics, was born at Louisville, Ky., 1891. He followed 
the electrical profession until 1911 from which time 

F. C. WESTENDICK until 1923 he was associated with social service work. 

He entered at Ohio State University in 1920 aud was 
graduated from Ceramic Engineering College in 1925, where he was student assistant 
during 1924-25. He worked for the National Fire Proofing Co. on drier trouble dur- 
ing the summer of 1924 and worked for the Windsor Brick Co. on gas firing problems 


during summer of 1925. 


PENNSYLVANIA STATE COLLEGE 


By J. B. SHaw 


This department has started the year 1925-26 with a total registration of 18, sub- 
divided as follows: seniors 1, juniors 6, sophomores 7 and freshmen 4. One instructor 
was added to the department, Walter A. Preische, graduate of Alfred University to be 
employed in this capacity. The equipment has been materially increased by construc- 
tion of furnaces and purchase of considerable apparatus required in the department. 
The equipment at present is considered entirely adequate although, of course, if funds 
were available much more elaborate equipment might be installed. 

The department has been under some slight disadvantage owing to the fact that 
natural gas is not available for laboratory use but after some considerable experimenting 
it was found that this disadvantage has been entirely overcome and results are now being 
obtained with oil fuel as satisfactorily as can be obtained with natural gas. It has been 
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found that the difficulty incurred in using oil fuel results from the failure to filter properly 
the fuel, or the use of a low grade of fuel. The department at present is using kerosene 
oil which would be too expensive for commercial purposes but the difference in cost is 
negligible for the amount used in the laboratory and if furnaces are properly constructed 
and the equipment rightly controlled there is no difficulty in obtaining most any kind of 
furnace condition as regards oxidation or reduction of temperature that is desired. 

The Pennsylvania State Geology department and George H. Ashley have outlined a 
program to make a complete survey of the clays of the state. This work has been placed 
under the direct supervision of J. B. Shaw, Head of the Department of Ceramics at 
Penn State. Samples are now being collected which will subsequently be tested in the 
laboratory of the department. The work has been started on fire clay with particular 
attention being paid to flint fire clay. It is expected that this portion of the work will 
be completed within a year. 

The department of ceramics is meeting with enthusiastic support on the part of 
the manufacturers of the state which augurs well for its success. Numerous trips are 
taken by the students to manufacturing establishments where the students are given 
an opportunity to tie in the practical side of ceramics with the technical work which 
they receive in the department. 

The department at Penn State is taking full cognizance of the discussion now being 
carried on as a result of the efforts of the Committee of Education of the AMERICAN 
CERAMIC SOCIETY and while no new courses are being added at present the work in the 
courses as listed is being somewhat modified with a view to laying more stress on Ceramic 
products than heretofore. It is felt, however, that the present curriculum at Penn State 
already recognizes the importance of the subject under discussion and in fact much 
of the work deals with properties, uses and testing of ceramic products. 


RUTGERS UNIVERSITY 


By Georce H. Brown 

There are twenty-seven students enrolled in the Ceramics course at the present 
time. Walter L. Shearer, who has been associated with the department since 1923 
in the capacity of instructor and research assistant, has been appointed Assistant Pro- 
fessor of Ceramics. Geo. C. Betz, formerly with the New Jersey Terra Cotta Company, 
has been added to the staff in the capacity of Instructor and Research Assistant, while 
Wilbur R. Wyckoff, a graduate of the class of 1925, is serving as a research assistant. 

The department is coéperating with the various ceramic plants in the State in the 
solution of their manufacturing problems. A new apparatus has been assembled and is 
being used in the measurement of the coefficients of expansion of refractory and other 
ceramic materials. Research work is being done with a view to ascertaining the value 
of pu determinations in the control of casting slips. A series of experiments in the use 
of Cornwall stone in vitreous bodies is now under way. 

The Rutgers Ceramics Club and Student Branch of the AMERICAN CERAMIC SOCIETY 
is holding regular monthly meetings. At the meeting on October 8, 1925, the following 
officers were elected for the 1925-26 season. President, Leonard Hepner; Vice-Presi- 
dent, D. Koch; Treasurer, G. Danskin; Secretary, John R. Kauffman. Leslie Brown 
of Lenox, Inc., Trenton, N. J., will address the Club on November 19th on the ‘Manu 
facture of Lenox Ware.’ His talk will be illustrated by a moving picture showing the 
processes of manufacture in detail. The Club has arranged to have talks by prominent 


ceramic men at each meeting. 
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Recent graduates of the Ceramics Department at Rutgers University are employed 


in the following plants: 

Fraser B. Rhodes, Robertson Art Tile Co., Trenton, N. J. 

Geo. T. Morse, Enterprise White Clay Co., Philadelphia, Pa. 

N. Johnson Kent, The Johns-Manville Co., Manville, N. J. 
S. Habas, Instructor, Dept. of Chemistry, Rutgers University, New Brunswick, 
N. J. 

M. B. Catlin, investigative work in German ceramic plants. 

J. A. Plusch, inspector on tile for new Holland Vehicular Tunnel, Plant of American 


Encaustic Tiling Co., Zanesville, Ohio. 
Clinton R. Kennaday, Woodbridge Ceramic Corp., Woodbridge, N. J. 

L. R. Squier, New Jersey Terra Cotta Co., Perth Amboy, N. J. 

H. T. Cunningham, The Carborundum Co., Perth Amboy, N. J. 

Rodney T. Rouse, Golding Sons Co., Trenton, N. J. 

C. Edwin Prentice, Sayre & Fisher Co., Sayreville, N. J. 


UNIVERSITY OF ILLINOIS 


By C. W. 


PARMELEE 


in ceramics at the University of Illinois, 


The eighty-eight whw are registered 


1925-26 may be classified as follows: 


Seniors 12 
Juniors 21 
Sophomores 27 
Freshmen 25 


Graduate 


TOTAL 


New teaching and experimental facilities secured this year are (1) three furnaces 
given to the department by the Illinois Gas Manufacturers Association, (2) Carrier 


> 


Ejector Processing Cabinet and (3) Grinnell Drier. 

Coéperative research is being conducted on (1) electrical porcelain and (2) power 
plant refractories and gas machine refractories. This research is carried on with 
certain utilities companies of North Illinois and this department. 

Other research problems in progress at this time are (1) An investigation of firing 

nduct of certain Illinois shales, (2) An investigation of hard finish plaster, (3) An 


nvestigation of drying of clay ware. 
Our graduates of June, 1925 are located with the following firms: 


Abney, Charles L., Columbus Brick and Tile Co., Columbus, Ga. 

Bopp, Harold F., 305 Main St., Dundee, II. 

Bradley, Richard S., A. P. Green Fire Brick Co., Mexico, Mo. 

Fels, Clarence G., Atlanta Terra Cotta Co., Perth Amboy, N. J. 

Foster, Edwin S., 1090 Peralta Ave., Berkeley, Calif., N. Clarks and Sons. 

Grigsby, Chester E., Department of Ceramic Engineering, University of Illinois, 


Urbana, Ill., Refractories Research 
Grout, Jack R., Jr., Acme Brick Co., Danville, Ill 
Halloin, William G 
Innes, David H., Zwerman Company, Robinson, Ill 


T “4, 
Lampe, Chester E. 
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MeNair, Francis G., 75 N. Batavia Ave., Batavia, II. 

Parmelee, C. Everett, Pittsburgh Plate Glass Co., Crystal City, Mo. 

Schroeder, George C. 

Vaughan, W. Harry, M. S. in Ceramic Engineering, Georgia School of Technology, 
Atlanta, Ga. 

Whitney, W. Percy., Lancaster Brick Co., Lancaster, Pa. 

The University of Illinois announces a Short Course in 
Clay Working and Enameling to be given January 11 to 23, 
1926. 

The course is designed to meet the requirements of 
practical men. It will deal with the principles underlying the work of managers, 
superintendents, foremen, burners and others who may be concerned with the manu- 
facture of ceramic products. 

A common school education will suffice as preparation for the course. No fees are 
required, but a contribution of one dollar toward the expense of printing leaflets neces- 
sary in certain courses is to be made by each person upon registration. 

The course of instruction will include lectures, laboratory work and informal dis- 
cussions. Besides the members of the staff of the Dept. of Ceramic Engineering and 
members of the Engineering and other faculties of the University of Illinois, it is expected 
that M. C. Booze of Mellon Institute, Pittsburgh, Pa., R. R. Danielson of the A J. 
Lindemann and Hoverson Co., Milwaukee, Wis., and A. S. Watts, Head of the Dept. of 
Ceramic Engineering of Ohio State University, will assist. 

Programs may be had upon application to the Department of Ceramic Engineering, 


Short Course in 
Ceramics to be 
Given in January 


University of Illinois. 


UNIVERSITY OF SASKATCHEWAN 
By W. G. WoRCESTER 

We have four students in the third year, none in the fourth year and as to how many 
in the first and second years we have no means of knowing, owing to the fact that they do 
not register as ceramic students until the beginning of their third year. 

As to new teaching and experimental facilities, I am pleased to say that our new 
quarters are rapidly nearing completion. We expect to be in them by the first of the 
year and will have at our command twice the space we formerly had as well as much new 
equipment that we could not place in the old quarters owing to lack of space. 

We are not conducting any research work largely in that the time of the department 
and myself is being taken up with the solving of industrial problems and in the assisting 
of new development as well as conducting a survey of the Saskatchewan ceramic ma- 
terials. 

As to our graduates, I am pleased to state that our first men turned out are holding 
positions, one with the Evens and Howard Refractories Plant at St. Louis and the other 
with the Ontario Sewer Pipe Company at Toronto. Both men I am told are doing very 
well. 


UNIVERSITY OF TORONTO 
By R. J. MONTGOMERY 
The ceramic work here is open to 4th year students as an option in the School of Ap- 
plied Science. The students taking the work this year give about three-quarters of their 
time to it, including their thesis. We are hoping next year to extend the work to go 
beyond the one year, as it is rather difficult to cover general lectures and advanced labo 
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ratory work the same year. Three students are registered this year. Two of them are 
4th year chemical engineers, specializing in ceramics. The third man is in the gradu- 
ate school, having graduated last year in geology and specializing this year in non- 
metallic minerals. 

In regard to equipment, we are gradually getting together the usual laboratory 
outfit; nothing special so far has been obtained. 

In regard to coéperative research and other departmental work, we are hardly far 
enough along yet to be doing anything along that line. The local clay manufacturers 
are submitting samples for our study, and that is about as far as we have gone as yet. 

These notes are rather meager, but a new department cannot furnish very much. 


I hope that next year we will have more activities to report upon. 


UNIVERSITY OF WEST VIRGINIA 


W. A. Koehler was ap- 
W. A. Koehler pointed head of the Ceramics 
Division of the Chemical Engineering Department 
at the University of West Virginia, Morgantown, 
W. Va., in 1924. Dr. Koehler received his B.S. degree 
in Chemical Engineering at the University of Wisconsin 
in 1919 and the following year was assistant in that 
department. During 1920-21 he was research chem 
ist with the Carborundum Company and 1922 took his 
master’s degree in ceramic chemistry at the University 
of Illinois where he was a scholar. He received a 
scholarship at the University of Wisconsin where he 
studied colloid chemistry under Svedberg and took his 
Ph.D. in physical chemistry in 1924. Dr. Koehler 
W. A. KoEHLER states that West Virginia offers a large field for techni- 
cally trained men in ceramic lines. ‘The state contains 
80 glass plants employing 14,760 people; 21 potteries employing 4600 people; with 
1300 distributed among enameling plants, brickyards and structural tile plants.’’ 


UNIVERSITY OF WASHINGTON 


By HEWITT WILSON 

The department of ceramic engineering at the University of Washington, Seattle 
has 6 major students in ceramics and 4 minors. The minors are those who will get their 
degree in other departments but are taking practically all the ceramic courses. Of this 

group of 10, 5 are graduate students, 4 are seniors and one is a junior. 
We have our usual co6perative research work in progress with the Northwest Ex- 
periment Station of the U.S. Bureau of Mines. The subject of investigation this year 
a study of the whiteware materials of the Pacific Northwest, including the kaolins 
of Eastern Washington and the feldspars from various sources. Roland Clark, one of 
the Bureau of Mines fellowship men and a graduate of the New York School of Ceramics, 
; designing and operating a new type of clay washing apparatus for the purification of 


these white firing clays 
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Hewitt C. Fearn, graduate student from Columbia University and holder of a 
Bureau of Mines fellowship, is designing a humidity drier for research work with the 
clays of southwest Washington which have been giving trouble in drying. 

Henry N. Baumann, graduate student from the University of Washington and 
holder of the third Bureau of Mines fellowship is working with Thomas E. Nicholson, 
senior, in testing the efficiency and obtaining a heat balance for wood fired periodic kilns, 
coal fired Hoffman continuous kilns, terra cotta muffle kilns and sewer pipe kilns. 

Hobart R. Goodrich, senior, is developing a spalling test for fire clay brick using 
the loss in strength after thermal shock as the indicator. Thad O. Smith, senior, is 
testing local sands and quartz rocks for possible glass sands. 

Other research work which is being carried on in the department includes the de- 
velopment of a test for plaster of Paris (pottery molding plaster), and some experiments 
in coéperation with the Pacific Northwest Section of the Common Brick Manufacturers 
Association to eliminate the scumming effect of the gypsum in Portland cement mortars 
for brickwork. 


CERAMIC NIGHT SCHOOL AT EAST LIVERPOOL 


Registration for the East Liverpool Ceramic Night School opened on Monday 
evening, November 26. Kenneth M. Smith, Director, is to be in charge of this work and 
talks were made by A. V. Bleininger of the Homer-Laughlin China Co., Newell, W. Va., 
and E. L. Heusch, State Superintendent of vocational training. 

An outline of the course includes practical studies such as mechanical drawing, shop 
arithmetic, physics, chemistry and ceramics. 

The subjects are presented in a simplified form so as to make them readily under 
standable to the potter or student who may not have had any previous training in these 
branches. Progress will be made slowly so as to give each registered student opportunity 
to lay satisfactory foundations in his work. The members of the teaching corps from 
Director Smith down, wish to have it emphasized that they will be there to help and not 
to embarrass anybody; and therefore they respectfully request any workman in the shop 
who is ambitious to increase his knowledge respecting the theoretical or practical sides 
of the ceramic industry to register. The first course will run for twelve weeks. 


DR. BINNS LECTURES AT METROPOLITAN 


Charles Fergus Binns, Director of Ceramics at Alfred University is engaged in a 
series of lectures on pottery at the Metropolitan Museum of Art. Four of these were 
presented in November on (1) Nature and properties of clay, (2) The shaping of clay 
ware from fluid, plastic and semi-dry material, (3) Kilns and firing, (4) Glazes and glaz- 
ing. 

The remaining two lectures will be given on December 4 and 11, respectively, the 
first on ‘Technical Types as Illustrated by Museum Specimens—Low Temperature Ware, 
Earthenware Faience.’’ ‘The final lecture will be ‘“Technical Types as Illustrated by 
Museum Specimens—High Temperatures—Stoneware and Porcelain.” 

This series is presented under the auspices of the Arthur Gillender lectures. 


W. E. S. TURNER HONORED BY THE GLASS INDUSTRY’ 


An honor which will give pleasure to University colleagues and other friends in 
Sheffield, and to glassworkers throughout the country, has been conferred on Professor 


1 From the Sheffield Daily Telegraph, Oct. 19, 1925. 
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W.E. S. Turner of the University of Sheffield. In recognition of his services to the glass 
industry, Professor Turner has been made on honorary freeman of the Worshipful 
Company of Glass Sellers of the City of London. 

Professor Turner is the head of the Department of Glass Technology at Sheffield 
University. He was appointed to that position when the department was founded in 
1915, and has thrown himself with great energy and success into the development of 
the work, which has been of much value to the glass industry. He also took the leading 
part in the establishment of the Society of Glass Technology, of which he was at first 
secretary and has since been president. 

Last May the Court of the Company of Glass Sellers paid a visit to the Department 
of Glass Technology and the link which binds them to Sheffield will be strengthened by 
the admission of Dr. Turner to their freedom. The honor was conferred upon him at a 
meeting of the Court. Subsequently, he and Mrs. Turner were among the guests at 
the dinner to the Lord Mayor and Sheriffs in the Carpenters’ hall, and the Prime Warden 
of the Company in his speech made a reference to the work which Professor Turner was 
doing at the Department of Glass Technology. 


SOCIETY OF GLASS TECHNOLOGY 


The first meeting of the Society of Glass Technology for the Session 1925-26, 
was held in Sheffield on October 21, when the President, T. C. Moorshead, delivered his 
Presidential Address on ‘“‘The Glass Bottle Industry and Its Future Developments.” 

At the outset Mr. Moorshead pointed out that the comparative lack of definite 
knowledge of the structure and characteristics of glass and the means of controlling its 
manipulation with absolute certainty had to a large extent retarded the development of 
the mechanical phases of the industry. Yet the last quarter of a century had seen prac- 
tically a complete revolution in the manufacture of glass containers, and this period 
formed one of the most important epochs in the history of the glass bottle industry, 
economically, scientifically and commercially. 

About 1900 two ideas, totally different in principle, suddenly blossomed forth. One 
was Homer Brooke’s idea of feeding a machine with a stream of glass flowing by gravity 
from the furnace, the other was the application of the suction principle in feeding the 
machine, a process developed by M. J. Owens. From this time progress in the develop- 
ment of mechanical devices for glass manufacture had been rapid. With the develop- 
ment of automatic processes there had come a very great improvement in the character 
of all of the auxiliary plant and equipment, with the result that today many bottle manu- 
facturing plants were practically mechanically operated throughout. 

Future developments in the gravity process and in the suction process depended on 
different factors. The success of the suction process lay in its application to mass pro- 
duction, but it was not economically adaptable to the smaller units. With the gravity 
flow process it should be possible, on account of the comparatively simple auxiliary plant 
required for feeding, to produce articles more economically and at the same time to ob- 
tain the desired flexibility of operation. 

After dealing briefly with leers, including ‘‘heatless’’ leers, Mr. Moorshead went on 
to discuss furnace design, a subject which had been very much neglected. Properly 
coérdinated research work, exploring the problem thoroughly, would no doubt be 
rewarded with valuable information. In the firm belief in the feasibility of the principle 
of feeding and melting the batch at the same time and with a view to blazing the trail 
for future and more extensive research work, the United Glass Bottle Manufacturers, 
Ltd., were arranging to finance some experimental work based on the principles outlined 
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by Alex. Ferguson and described to the Society of Glass Technology in May, 1923. 
Details of the proposed experiments were given; the theoretical advantages claimed 
for the new process being (1) Smaller radiating surface per ton of furnace melting 
capacity, the ratio being approximately 2:1. (2) More intimate contact between the 
flame and the constituents of the batch. The first mentioned, however, depended upon 
(a) the feasibility of melting the batch, when pulverized and fed into the furnace in fine 
powder in the short time of passage through the flame; (b) the corrosive effects of the 
stream of melted glass on the side walls of the funnel shaped melting chamber, as well 
as the effect on the glass itself. In conclusion, the mechanical development of the 
bottle industry in the past 20 years had been little short of marvellous, and in mechan- 
ical efficiency was probably not surpassed by any other manufacturing industry. Never- 
theless, still further research was necessary to discover a formula from characteristics 
other than that with which they had to dealtoday. Further knowledge of the mechani- 
cal properties of glass would also assist in opening up new fields or markets which had 
heretofore been untouched, and considered outside of the domain of the glass manufac- 
turer. A discussion followed. 


PUBLICATION OF INTERNATIONAL CRITICAL TABLES 
Numerical Data of Physics, Chemistry and Technology 


In making the publication contract, the National Re- 

* search Council has reserved to members of scientific and en- 
National Academy gineering societies, and to libraries and research laboratories, 
of Sciences and the for a certain period, the right to purchase the volumes at 
National Research 

° the estimated manufacturing cost. 
Council of the The work of compiling International Critical Tables was 
United States undertaken by the National Research Council at the request 
of the International Union of Pure and Applied Chemistry, with the endorsement of the 
International Union of Pure and Applied Physics, and under the auspices of the Inter- 
national Research Council. 

The material contained in International Critical Tables has been collected and 
critically evaluated by some 300 Coéperating Experts, including chemists, physicists, 
and engineers of the United States, Canada, Great Britain, Belgium, France, Italy, 
Austria, Germany, Denmark, Switzerland, Holland, Australia and Japan. 

The editorial expenses (about $170,000) have been contributed by American in- 
dustrial firms and Benevolent Foundations. The work of the Coéperating Experts, 
which is practically gratuitous, may be assigned a money equivalent of not less than 
$300,000. The cost of printing and distribution will be about $100,000 and the whole 
undertaking represents a money value of at least $570,000, of which the returns from 
subscriptions will represent only a minor part. 

The scope of the material collected covers all available information of value concern- 
ing the physical properties and numerical characteristics of (a) pure substances, (5) 
mixtures of definite composition, (c) the important classes of industrial materials, (d) 
many natural materials and products, and (e) selected data for selected bodies or sys- 
tems, such as the earth and its main physical subdivisions and the solar and stellar 
systems. Publications of the world in all languages have been combed for data and 
much unpublished information has also been collected. 

In addition to their wide scope, the tables will contain many novel features of 
arrangement. ‘Thus, for example, not only will it be possible to find readily all of the 
properties of a given substance or material, but it will also be possible in many cases to 
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ascertain readily what substance or material of a given kind has a maximum, a minimum, 
or a given value for any given property. This feature will be of great assistance in 


identifying a substance by means of its properties or in selecting a substance or ma- 
terial on the basis of a given property or combination of properties. 

The principal language employed will be English; but much of the explanatory text, 
the tables of contents, and the very complete index, will be given also in French, German 
and Italian. 

The work will be issued in five volumes, comprising an estimated 2500 pages (8'/2 
by 11 inches), and the Editors are making every effort to compress the material which 
has been collected into the available 2500 pages. All volumes will be bound in a uniform 
reinforced buckram binding, and will be delivered to all advance subscribers as issued, 
with packing and carriage charges prepaid. 

In making the publication contract, the National Research Council reserved for 
scientific men the right to purchase International Critical Tables at a price which repre- 
sents substantially only the cost of printing and distributing, on the following basis: 

1. International Critical Tables will be published at the price of $60 for the five- 
volume set, at which price all orders placed directly with the publishers will be filled. 

2. Until the appearance of Volume One (early in 1926) but not thereafter, the 
following classes of persons and institutions shall have the right to subscribe at the 
rate of $35 for the set of five volumes. 

(a) Individuals who are members of a recognized scientific or technical society; 
but only one set may be subscribed for by one individual. 

(6) Educational institutions, public libraries, government departments, research 
laboratories, and the libraries of industries. Such organizations may purchase a number 
of sets if required for their own use. 

3. No order can be accepted from or through book dealers or agents at the pre- 


publication price. 


CALENDAR OF CONVENTIONS 


Organization Date Place 


Amer. Assn. for Advancement of Science Dec. 28—Jan. 2 Kansas City, Mo. 
AMERICAN CERAMIC SOCIETY Feb. 8-13, 1926 Atlanta, Ga. 
American Chemical Society 

Spring Meeting April 5-9, 1926 Tulsa, Okla. 
American Concrete Institute Feb. 23-26, 1926 Chicago, IIl. 
Amer. Electrochemical Society April 22-24, 1926 Chicago, IIl. 
American Engineering Council January, 1926 
American Face Brick Association Dec. 1-3, 1925 Atlanta, Ga. 
American Foundrymen’s Assn. Sept. 27, 1926 Detroit, Mich. 
Amer. Institute of Chem. Engrs. Dec. 2-5, 1925 Cincinnati, Ohio 
Amer. Institute of Min. and Met. Engrs. February 15, 1926 New York City 
American Mining Congress 

Annual Meeting) Dec. 9-11, 1925 Washington, D. C. 
Amer. Soc. Steel Treating Jan. 21-22, 1926 Buffalo, N. Y. 
Amer. Soc. Testing Materials June 21-26, 1926 Atlantic City, N. J. 
Amer. Zinc Institute April 27-28, 1926 St. Louis, Mo. 
Assn. Chemical Equipment Mfrs. May 10-15, 1926 Cleveland, Ohio 
Assn. Iron and Steel Mfrs. May 31—June 5, 1926 Chicago, IIl. 
Associated Tile Manufacturers December 9, 1925 New York City 
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Organization Date Place 

Baltimore-Washington Section 

(American Ceramic Society) Dec. 5, 1925 Washington, D. C. 
Canadian National Clay Products Asso- 

tion Jan. 26-28, 1926 Toronto, Canada 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, 
Common Brick Manufacturers February 22-26, 1926 New Orleans, La. 
Grinding Wheel Mfrs. of U. S. 

and Canada Dec. 11, 1925 Buffalo, N. Y. 
Hollow Building Tile Assn. January, 1926 Chicago, IIl. 
Manufacturing Chemists’ Association May or June, 1926 Near New York City 
Natl. Acad. of Sciences 

(Spring Meeting) April 26-28, 1926 Washington, D. C. 
Natl. Assn. of Mfrs. of Pressed and Blown 

Glassware March 9, 1926 Pittsburgh, Pa. 
Natl. Assn. Stove Mfrs. May 12-13, 1926 New York City 
Natl. Exposition of Power and Mechani- 

cal Engrs. Nov. 30—Dec. 5, 1925 New York City 
Natl. Exposition of Coal Mining Mach. Dec. 2-5, 1925 Cincinnati, Ohio 
Natl. Paving Brick Mfrs. Assn. January, 1926 
Natl. Society Vocational Education Dec. 3-5, 1925 Cleveland, Ohio 
Natural Gas Assn. of America May 17-20, 1926 Tulsa, Okla. 
New Jersey Clayworkers’ Assn. Dec. 18, 1925 New Brunswick, N. J. 
Sand-Lime Brick Assn. Feb. 9-15, 1926 New Orleans, La. 
Taylor Society Dec. 3-5, 1925 New York City 
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Williams, A. E. Dissociation of calcium sul- 
phate and the removal of drier scum, A (8) 
397; How to prevent efflorescence in finished 
brickwork, A (8) 397; Expts. to overcome 
scumming and improve the color of bricks, 
A (8) 397; 

Wilson, H. Anal. of data regarding ceram. 
schools (photo.), (3) 120; Notes on ceramic 
eng. ed., E (10) 519-26; Notes from the ceram. 
schools, Univ. of Wash., (12) 708. 

Wilson, L. A. Biog., (1) 30. 

Withrow, J. R. Biog., photo., (1) 29. 

Wolfram, H. G. Second progress report on cast 
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Yancey, M. L. Conventional vs. naturalistic 
design, O (7) 321-23; The commercial decora- 
tion of glassware, D (10) 529. 
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Zschokke, B. On the action of different mortars 
on the efflorescence of masonry, A (8) 391; 
On the effect of various binding mats, on the 
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Addresses unknown, personal, (2) 64, (8) 403. 

Allocation of ceram. work in fed. bur. (Bur. 
of Mines and Bur. of Stand.). Resolution 
by the Board of Trustees concerning the, 
(12) 693. 

Seieeidaeetes to constitution, concerning the 
Society's sole property of mat. given to 
it for publication, proposed, (10) 550. 

American Association for the Advancement of 
Science, new ruling concerning admission 
of members of Amer, Ceram. Soc., (9) 514. 

Construction Council's conference on the 
elimination of construction peaks and 
depressions, New York, May 9, 1925, 
resolution passed at, (6) 301. 

refractories Institute, meeting of Oct. 29, 
1925, (11) 629. 

Annual meeting of 1925. Attendance, (3) 126. 

Exhibits, (3) 126. 

Success of meeting, (3) 135. 

Art and manuf., reflections upon, O (5) 218. 

Art Division, chairman, a delegate to the Paris 
Exposition, (5) 233. 

chairman, Miss Mary G. Sheerer, returns from 
International Exposition of Modern Deco- 
rative and Industrial Arts held at Paris, 
(9) 512. 

Art Division question box, (5) 227, (10) 255. 

Clay, light firing and hd at cone ; sources 
of supply for, (10) 555. 

Clays used at certain ceram. schools, sources 
of supply of, (10) 555. 

Glazes, relative difference in cost of pur- 
chasing glazes ready for use and making 
up one’s own, provided one has the equip- 
ment. Costs for white and colored glazes 
of raw matt, transparent lead and tin 
enamel types, (10) 556. 

Porous biscuit body, waterproofing by means 
of hot paraffine, varnish, or shellac, (10) 
556. 

Sponges, flat potters’; source of supply for, 
(10) 555. 

Art Division. Report of delegate to The In- 
ternational Exposition of Modern Decora- 
tive and Industrial Arts held at Paris, 
(9) 512. 

Art-in-Trades Club of New York, prize competi- 
tion for furnishing of rooms, (7) 343. 
Artist, ceram., what the industries want from the, 

O (4) 158. 

Atlanta meeting, February 8-13, 1926, progress 
report, (7) 327. 

map of distances from, (4) 190. 

R. fares from points in U. S. and Can. 
to Atlanta, (12) 687. 

summary of events, (12) 687. 


Balling in cast ware, D (10) 541. 

Bauxite deposits (of the world), bibliography by 
countries and authors of clay, laterite, 
fullers’ earth and, (9) 428. 

Bibliography and abstracts on the utilization of 
pebbly clays for heavy clay products 
manuf., (4) 165, D (4) 186. 

of Bibliographies on Chemistry and Chem. 
Technology 1900-1924 issued by the 
National Research Council, (9) 514. 

Binns, Charles Fergus, D.Sc. Doctorate address 
“FE Concrematione Confirmatio,’’ (7) 
334. 

given honorary degree of Doctor of Science, 
(7) 331 

series of lectures on the Metro- 
politan Mus. of Art, ; 

Board of Trustees the 
allocation of ceram. work in the fed. 
bur. (Bur. of Mines and Bur. of Stand.), 
(12) 693. 

employment of technical men in public posi- 
tions, (10) 550. 

Bole, G. x. made supervising ceramist of U. 

Bureau of Mines, (8) 405. 


Brick, common building, saving fuel by firing 
in a continuous regenerative kiln of the 
improved Hoffman type, O (6) 254. 

Brick, common, flow sheets for manuf. from 
alluvial, sandy, glacial, and plastic clays, 
O (12) 661. 

face, flow shects for manuf. from hard friable 
shale, plastic shale, low refrac. plastic 
fire clay, alluvial, sandy, glacial, and plastic 
clays, and by dry press process from shale 
and No. 2 fire clay, O (12) 661. 

fire clay, proposed master specifs. for, changes 
in, (1) 30. 

fire clay, U. S. govt. master specifs, for, (3) 
144 


paving, flow sheets for manuf. from hard 
friable shale, plastic shale and low re- 
frac. plastic fire clay, O (12) 666. 

plants, clay storage for, equipment, construc- 
tion and advantages for, O (11) 582. 

scumming and efflorescence on, summary of 
types of drier and kiln scum and efflores- 
cence on fired ware, and methods of con- 
trol, O (12) 677. 

sizing of mats. for, importance of proper 
screening and proportioning, O (12) 658. 

Bureau of Mines notes. 

Bole, G. A., made supervising ceramist of 
U.S. Bureau of Mines, (8) 405. 

Clays, domestic vs foreign china, comparison 
tests of, (6) 299. 

Dolomite clinker produced on commercial 
scale, (6) 299. 

Fellowship men, list of, (6) 300. 

Fluorspar ores, possible improvement in the 
milling and concn. of, (10) 564. 

Graduate fellowships offered, (4) 199. 

Helser, P. D., resignation of, (6) 299. 

Keramos, the newly equipped Pullman ceram. 
lab. on wheels, (6) 300. 

Load tests for refracs., coéperative work with 
Ohio State Univ. on, (10) 564. 

Oil as fuel for firing ceram. ware, the efficiency 
of, (10) 564. 

Refractories, load tests for, codp. work with 
Ohio State Univ. on, (10) 564. 

Transfer of Bur. of Mines to the Dept. of 
Commerce, (7) 345. 

Bureau of Standards notes 

Brick, sand-lime, invest. of mortars used for, 
(8) 410. 

Brick tester for transverse strength, descrip- 
tion of portable, (8) 407. 

Cast iron for enameling purposes, (4) 198. 

Clays as paper ao comparison of Amer. 
and foreign, (1) 33 

Cones, Seger, standardization of, (4) 198. 

Density and volumetric tables, stand., (3) 
51. 

Feldspar and its effect in pottery bodies, 
invest. of, (3) 150. 

Glasses, formulas for detg. the sp. gr . and index 
of refraction of special, (3) 150. 

Organization chart of the Bur. of Stand., (8) 
409. 


Portland cement mortar, use of hydrated 
lime in, (1) 32. 
Refractories, plastic, invest. of phys. and 
chem. properties of, (4) 198. 
Saggers, problems relating to, (1) 31. ; 
Silica, fused, meas. of the thermal expansion 
of, (5) 235. 
Terra cotta, researches and invests. made on, 
(8) 408. 
Whiteware pottery, prepn. of stand. specif. for, 
(1) 31. 
Calendar of Conventions, (1) 34, (2) 88, (3) 152, 
(4) 201, (5) 247, (6) 301, (7) 348, (8) 413, 
(9) 515, (10) 564, (11) 631, (12), 713. 
Canadian summer meeting, attendance at, (8) 
405. 
Carborundum radio detector unit, (7) 346. 
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compds. 

(8) 411 

Cast iron, codperative research of Enamel Di- 
vision and Bureau of Standards on rela- 
tions between compn. and structure of 
cast irons and their enameling properties, 
(2) 73. 

Cast ware, balling in, D (10) 541. 

observations on pinholing in, D (5) 221. 

Casting shop record system, including mainte- 
nance labor, daily time report, raw mats. 
prepn., production records, maintenance 
accounts, O (12) 646. 

Ceramic artist, what the industries want from 
the, O (4) 158. 

education—a friendly criticism, (7) 347. 

engineering correspondence courses at N. 
Car. State Coll., O (8) 361. 

extension ed. at Iowa State Coll., O (8) 369. 

invest. by the fed. govt. first begun under 
4 directorship of Dr. J. A. Holmes, (12) 
608. 

modeling taught by the Art League of Ell- 
wood City, (10) 559. 

Ceramic schools, notes from the. 

Alfred Univ., (7) 339. 

Ga. School of Tech., (7) 340. 

Illinois, Univ. of. Andrews, A. I., 
Assistant in the dept. 
(10) 562. 

Iowa State Coll., ceram. extension ed. at, 
O (8) 369. 

N. Car. State Coll., (7) 341. 
ceram, engineering correspondence course 

at, O (8) 361. 
new ceram. eng. correspondence courses at, 
(9) 515. 
Shelton, G. 
(10) 563. 

Ohio State Univ., (7) 341. 

Carruthers, J. L., appointed assistant 
prof. in the dept. of ceram. eng. (10) 
562. 

Scholes, S. R., appointed as lecturer on 
technology of glass, (10) 562. 

Westendick, F., sketch (photo.), (12) 704. 

Pa. State Coll. Preische, W. A., appointed 
member of the faculty in ceram. dept. of 
the school of mines, (10) 563. 

Pittsburgh, Univ. of. Founding of a “‘Lab. 
of Glass Tech.,’’ O (8) 405. 

Toronto, Univ. ‘of. Montgomery, aa * 
appointed lecturer in the dept. of metal- 
lurgical eng., (10) 561. 

Univ. of Wash., (7) 341. 

Ceramic Society of England, record of meetings 

of the, (7) 344. 

Ceramics in Amer., the early stages of the science 

of, O (7) 306. 

vocational training in, O (8) 37 

Chinese alumni make unique Fy ‘to Ohio State 


of the system, 


appointed 
of ceram. eng., 


R., asst. prof. of ceram. eng., 


Univ. (of portrait of Prof. E. Orton, Jr. 
painted on porcelain), (4) 196. 
Clay, china, geologic —_ of English and 


domestic, O (12) 63 
china, geologic origin a the St. Austell area, 
methods of mining and washing English, 
O (12) 639. 
deposits (of the 
(9) 428. 

by countries and authors, of fullers 

laterite, bauxite and, (9) 428. 
Clay, sagger, weathering at the mine, 
535. 


Clay world), bibliography, 


earths, 
D (10) 


weathering at the plant by wetting, D (10) 531. 
Clay storage for brick plants, equipment, con- 
struction and advantages for, O (11) 582. 
pebbly. Bibliography and abstracts on 
the utilization of pebbly clays for heavy 
clay products manuf; under subdivisions 
of: general, specific installations to 
handle pebbly clays, wet washing equip- 


Clays, 


ment, plastic clay screening, grinding app., 
grizzlies and screens, rotary driers, drying 
by storage, 
D (4) 186. 


limestone-general, (4) 165, 


products in modern homes, the use of (with 
photographs), O (7) 310. 

quant. detns. by an X-ray method of the 
development of mullite in Gred, D (10) 


College notes. See University notes. 

Committees, 1925-26, list of standing, (5) 321. 

Concrete, tests of impure waters for mixed, O 
(5) 236 

Conduits, elec., flow sheets for manuf. from plastic 
shale, O (12) 666. 

Cornish stone, origin of, O (12) 641. 

Czechoslovakian Ceram. Soc., activities of, (11) 
628. 

ceramists to be hosts to foreign ceram. so- 

cieties at Prague, March 1926, (6) 299. 


Data, report of committee on. Data which 
has been compiled on enamels, glass, 
heavy clay products, pottery, refracs., 


terra cotta, and miscellaneous, (3) 140. 
Department of Commerce Notes. See Bureau of 
Mines, Bureau of Standards. 
Design, conventional vs. naturalistic, O (7) 321. 
Divisions, official personnel of, 1925-26, (10) 
566. 
Driers, their opern. and control, O (11) 596. 
Dunting and shivering of Pacific Coast clays, 
probable reasons for, D (10) 540. 


Editorials. A graduate from the ‘‘school of 
hard knocks,” (8) 350. 
Allocation of bur. work on ceram. field labs. 


and plant proving should be continued, 


(11) 567. 

Allocation of ceram, work in federal bureaus, 
(12) 633. 

Amer. ceram., (9) 425. 

Amer. ceram. for interior decorating. The 


silver lining in the cloud, (9) 418. 

A letter from an active member, (12) 636. 

A million dollars for research, (4) 153. 

A New Year’s Greeting, (1) 1. 

A suggested scheme of collaboration by ceram, 
institutes and trade associations, (5) 205. 

An ideal endeavor in science and art, (9) 423. 

Are youa moron? (7) 303. 

Ceramic education, (1) 1, (10) 517 
program, (6) 2: 251 

Ceramic research institutes, (5) 203. 

Notes on ceram. eng. ed., (10) 519. 

Professional ceramics, (6) 249. 

Profit in meetings, (6) 252 

The ceram. divisions in the federal bureaus, 
(4) 154. 

The student in “ 
304. 

The thirtieth anniversary of ceram. ed., (2) 
35 


school of hard knocks,”’ (7) 


Uses of ceram. in interior decorating. An 
interview with Lionel Robertson of Tobey 
Furniture Co., (9) 415. 

What the Society is and will be, (8) 349. 

Effiorescence and scumming, a descriptive bib- 
liography of, O (8) 376. 

and scumming on brick, summary of types 
of drier and kiln, scum efflorescence on 
fired ware, and methods of control, O 
(12) 677. 

definition of, (8) 376. 

Electric recorder for use with thermocouples, 
radiation pyrometers, resist. thermometers, 
thermal condy. gas anal. app., and others, 
O (10) 545. 

Enamel Division, coéperative research with 
Bureau of Standards on relations between 
the compn. and structure of cast irons and 
their enameling properties, (2) 73. 

slip, plastic properties of, D (5) 226. 

standards. Rept. of the div., comm. on 
stand., 1924-25, enamel div., (4) 193. 

test for proper set for dipping, (8) 413. 

Enamelers Club of the St. Louis district, meeting 
of, (8) 412, (11) 629. 
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Enameling, cast iron for, second progress report 
m, (7) 330. 
furs., for wet process cast iron enamels, re- 
port of the committee on, (4) 191. 
Enamels, ground coat, function of manganese 
dioxide in, (8) 413 


Fall meeting, N. Y. City, October Ist, Ceram. 
Day at Chem, Exposition, (9) 511. 
Feldspar properties in the south, eastern pottery 
manufacturers investigate, (11) 630. 

Fire brick, meas. of expansion at various temps., 

D (11) 610. 

slag non of, main factors involved in, D 
(11) 

on, as slag erosion on fur. 
walls, slag formation in fuel bed, slag 


formation between boiler tubes, D (11) 
613. 
slagging tests for coal ash on, relative merits 
D (11) 611. 


aniline as an indicative test for, D (11) 614. 
Fiscal record for 1924, (2) 59. 
Foundry refracs., joint comm. 

standardization, testing and 
(10) 551. 

minutes of the meeting of the joint comm, on, 
Sept. 14, 1925, (11) 622. 

Fullers’ earth deposits (of the world), 
by countries and authors of clay, 
bauxite and, (9) 42 

Furnaces, enameling, for wet process cast iron 
enamels, report of the committee on, (4) 
191. 


for considering 
specif. of, 


bibliog. 
laterite, 


Georgia meeting, 1926, (10) 553 
mileage from Atlanta (map) 6) 
outline of plans for, (5) 230. 

Glass and refracs. symposium, D (11) 601. 
Arsenic in glass as a possible aid to corrosion 

in glass tanks, D (11) 608. 

Corrosion in glass pot and in glass tank, 
principal differences governing, D (11) 
602. 

Gases, their influence on corrosion of glass 
tanks, D (11) 606, 607. 

Glass movement in a tank, types of, and their 
effect on corrosion, D (11) 606. 

Glass, quality of, as an important criterion 
of glass pot batch compn., D (11) 609. 

Refractories, siliceous v5. aluminous, D (11) 
603, 610. 

Refractoriness a prime consideration for glass 
retaining walls, D (11) 603. 

Surface tension as a possible source of erosion 
in tank furs., D (11) 609. 

Tank block life increased by using block with 
inclined face and with horizontal corruga- 
tions, D (11) 605. 

Tank blocks, differential corrosion of, D (11) 
601. 

Glass, constitution and d. of, (8) 411. 
list of books on, (5) 239 
nature and constitution of, (8) 411. 
selenium color in, effect of tank conditions 

and arsenic on, O (12) 683. 
soda-lime—silica, compds. of the 
(8) 411. 
tanks, heat economy improvement of, by 

better combustion and insulation, O (11) 
599. 

Technology, lab. of, founding at Univ. of 
Pittsburgh of, O (8) 405. 

Tomagioay Society of, Presidential address 
by T. Moorshead on ‘The Glass Bottle 
and Its Future Developments,” 
(12) 710. 

viscosity of, critical study of, (8) 412. 

Glasses, as supercooled liquids, (8) 411. 

a test for detg. the welding properties of, D 
(5) 210. 

soda—lime-silica, X-ray diffraction meas. on, 
(8) 411 

Glassware, 


999 


system 


the commercial decoration of, D (10) 


527. 


Glaze compn., warping of flat ware due to firing 
temp. and, O (11) 579, D (11) 581 

Glazes, sulphuring on earthenware, some forms of, 
D (11) 61 


Heat economy of glass tanks, improvement by 
better combustion and insulation, O (11) 
599 


Heavy clay products division, report of Com- 
mittee on Research, (8) 404. 

Hice, Richard R. In memoriam, (6) 291. 

High school ceramic course, at East Liverpool, 
(the first). Subjects, credits and hrs. of 
work, (10) 556. 

Hoffman continuous regenerative kiln for firing 
common building brick, gen. description of, 
O (6) 


Holmes, Dr. J. , responsible for the beginning 
of ceram. — by the Fed. Govt., (12) 
698. 


Illinois, Univ. of, news from, (4) 200 

In memoriam. Richard R. Hice, (6) 291. 

Industrial research, O (8) 359. 

International Critical Tables: 
of Physics, Chemistry and Tech., 
tion announcement, (12) 711. 

Iron, cast, second progress report on enameling, 


(7) 330. 


Numerical Data 
Publica- 


Japanese Ceram. Soc., membership and officers 
of the, (12) 699. 


Jolley, a home-made. O (5) 209. 


Kaolinization of granite of the St. Austell area, 
England, to form china clay, O (12) 639. 
Gordon C., new honorary member, (10) 
551. 
Kiln, continuous regenerative Hoffman type, gen. 
description of, O (6) 254. 
continuous regenerative Hoffman type, saving 
fuel by firing common building brick in a, 
O (6) 254. 
losses, study of—an example of value accrued 
from coép. research, O (8) 352. 


Keith, 


bibliography by 


Laterite deposits (of the world), 
bauxite, 


countries and authors of clays, 
fullers’ earth and, (9) 428. 
Leads for the mech. pencil, manuf. of, O (11) 571. 


Manganese — 7 ground coat enamels, func- 
tion of, (8) 4 
Meetings, local bol 
(12) 696. 

Chicago, (12) 696. 
St. Louis, (12) 696. 
Member, honorary, 
(10) 551. 


Baltimore- Washington, 


new—Gordon C. Keith, 


Members, new, (1) 3, (2) 63, (3) 136-37, (4) 
190, (5) 230, (6) 287, (7) 327, (8) 402, 
9) 511, (10) 549, (11) 620, (12) 691. 

Members, personal notes. See Personal notes. 

Member committee, chairman appointed for, 
(6) 291 


list, corporation, (2) 65, 
record for 1924, (2) 59. 


record for 1925, (12) 692 

workers’ record, (1) 3, (2) 64, (3) 136, 137, 
(4) 191, (5) 231, (6) 288, (7) 328, (8) 402, 
(9) 511, (10) 549, (11) 620, (12) 69 

Mullite development in fired clays, quant. “detns. 

by an X-ray method of, D (10) 543. 

prepn. by Bessemer process and in the elec. 
fur., O (12) 637. 

X-ray study of natural sillimanite and, D (8) 
374. 


Na2SiO;z-SiO2:CaSiOs;, compds. of the system, (8) 


4 

New Jersey Clay Workers Assn. , annual meeting, 
(2) 7 ‘ 5. 

Notes from the ceram. 
schools. 


schools. See ceramic 
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Obituary. Babcock, Earle J., Dean at Univ. of 

North Dakota, (10) 554. 

Blair. Wm. P., Vice-Pres. of the Nat. Paving 
Brick Manuf. Assn., (2) 77 

Bossert, Carl D., (10) 554. 

Carter, Benjamin, F., (10) 554. 

Cunning, Willis E., (5) 233. 

Dilks, Jr., George W., (5) 234. 

Geist, Carlton, (10) 555. 

George, William Shaw, (5) 234 

Grueby, William Henry, (5) 234. 

Hice, Richard R., (5) 234. 

Weller, Samuel A., (11) 625. 


Official personnel of Divisions, 1925-26, (10) 
566. 
Ohio Ceram, Industries Association meeting, 


2nd annua! meeting Nov. 20-21, 1925, (12) 
699. 

Ohio State University ceram. men honor Pro- 
fessor Edward Orton, Jr., (4) 195. 

Orton, Jr., Prof. Edward, Ohio State Univ, 
Ceram. men honor, (4) 195. 


Personal notes, (2) 72, 
(8) 404, (9) 512, (10) 549, 
697. 
Plant management methods, for control of quality 
and quantity by piece rates and bonuses, 
O (11) 587. 
planning with flow sheets for common brick, 
face brick, drain tile and hollow tile 
from alluvial, sandy, glacial, and plastic 
clays, O (12) 661. 
for face brick by dry press process from 
shale and No. 2 fire clay, O (12) 665. 
or face brick, paving brick, hollow tile 
from hard friable shale, plastic shale, 
and low refrac. plastic fire clay, O (12) 
666. 
for sewer pipe and elec. 
plastic shale, O (12) 666. 
Porcelain, medieval European, dealing with 
pottery and porcelain from the time of the, 
Fall of Rome through the 16th century, O 
(5) 211. 
Portland cement concrete 
for mixed, O (5) 236. 
Pottery, medieval A anon dealing with pottery 
and porcelain from the time of the Fall of 
Rome through the 16th century, O (5) 211. 
Publication of mat. in the Society’s journals, 
proposed amendment to the constitution 
concerning the Society's sole property of, 
10) 550. 
Publications appearing in the Transactions and 
Journals of the Amer. Ceram. Soc., (2) 80. 
relating to ceramics, Bur. of Mines, (2) 84. 
Bureau of Standards, (2) 79. 
Specif. issued by Federal Specif. 
80. 
Purdy, R. C., resigns as secy. of the Amer. Ceram. 
Soc., 287. 
to remain in office of general secy. 
Amer. Ceram. Soc., (12) 687. 
Pyrometric cones, comparison of English 2s, 
Amer., D (11) 617. 


72, (5) 232, (6) 288, (7) 328 
5 (11) 620, (12) 


conduits from 


tests of impure waters 


Board, (2) 


of the 


Quartz, at. structure of, (8) 412. 


Record system for casting shops, including 
maintenance labor, daily time report, 
raw mats. prepns., production records, 


maintenance accounts, O (12) 646. 
Reflections upon art and manuf., O (5) 218. 
Refractories and glass symposium. See Glass 

and refracs. symposium. 

Division, ann. rept. of the, (4) 193. 

foundry. Joint comm. for considering stand- 
ardization, testing and _ specif. of, 
(10) 551. 

sillimanite (synthetic), 
) (12) 638. 

minutes ‘of the oe of the joint comm, 

Sept. 14, 1925, (11) 622. 


for smelters, life of, 


Institute, Amer., meeting of Oct. 29, 1925, 
(11) 629. 
Refractory, elec. brass fur., situation, D (5) 223. 
Research, codép., an example of value accrued 
from—study of kiln losses, (8) 352. 
graduate assistantships, Engineering 
Sta., Univ. of Ill., (2) 78. 
in ceramics, coép., O (8) 367. 
indus., O (8) 359. 
results applied to the plant. 
how, O (6) 283. 


Expt. 
Why, when and 


Sagger clay mixing with wet pan, value of, D 
(10) 531, 538, 539. 
clay weathering at the mine, D (10) 535. 
at the plant by wetting, D (10) 531. 
drying, differential contraction in, D (10) 
535. 
firing, relation between ultimate ware firing 
and, D (10) 535, D (10) 536. 
life, a method for detg., by inventory keeping, 
O (7) 323. 
life vs. tight saggers, DP (10) 537. 
Saggers in the earthenware indus., D (10) 531. 
life of, dependent upon cooling rate of kilns, 
D (10) 532. 

Sanitary ware, vitreous, Survey of the industry 
including mfg. process (with photographs), 
organization chart, detailed mfg. costs, 
a required, and list of require- 
ments, 6) 261. 

high, ceram. course at East Liverpool, 
(the first). Subjects, credits, and hrs. of 
work, (10) 556, (12) 709. 

vocational and apprenticeship, at Onondaga 
Pottery, (10) 560. 
Schools, ceram., notes 
Schools. 
Section meetings. Baltimore-Washington, (1) 3, 
(2) 74, (3) 137, (5) 232, (11) 621, (12) 696. 
California, (2) 75, (8) 404. 
Chicago, (3) 138, (5) 233. 
Detroit, (6) 290. 
Eastern, (2) 75. 
Pacific-Northwest, (3) 139, (6) 289, (11) 622. 
Pittsburgh, (3) 140, (6) 291, (7) 329, (10 
553 


School, 


from. See Ceramic 


St. Louis, (3) 138, (4) 195, (6) 290 

Sections, local, personnel of, A (4) 120. 
“Science in Industry, radio publication issued, 
2 
Scumming and efflorescence, 
liography of, O (8) 376. 
on brick, summary of types of drier and kiln 
scum and efflorescence on fired ware, and 


methods of control, O (12) 677. 


a descriptive bib- 


Scumming, definition of, (8) 376. 
Selenite for decoloration of glass, use of, D (12) 
684. 


Selenium color in glass, effect of tank conditions 

and arsenic on, O (12) 683. 
tellurium as an impurity in, D (12) 685. 

Sewer pipe plant, flow sheets for manuf. 
plastic shale, O (12) 666. 

Sheerer, Mary G., chairman of the Art Division 
returns from International Exposition of 
Modern Decorative and Industrial Arts 
held at Paris, (9) 512. 

Shivering and dunting of Pacific Coast clays, 
probable reasons for, D (10) 540. 

Silica refracs., European, D (4) 188. 

Sillimanite mine discovered in India, (7) 346. 

natural and artificial, an X-ray study of, D 
(8) 374. 

Sillimanite (synthetic), prepn. of mullite by the 

Bessemer process and in the elec. fur., O 


from 


(12) 637. 
(synthetic), refracs., life in smelters of, O (12) 
638. 
SiOzCaSiOs-Na2SiO;, compds. of the system, 
(8) 411 


Sizing of mats. for brick, importance of proper 
screening and proportioning, © (12) 658. 
Slag erosion of fire brick, main factors involved in, 


D (11) 613. 


Slagging action on fire brick, types of, as slag 
erosion on fur. walls, slag formation in 
fuel bed, slag formation between boiler 
tubes, D (11) 613 

tests for coal ash, on fire 
merits of, D (11) 611. 

Spalling as an indicative test for fire brick, D (11) 
6 

“Societé de Chimie Industrielle,’’ publication of 
vol. ‘‘1914—1924" indicating progress made 
in scien. and indus. chemistry, (7) 346. 

Society Boosters for 1924, (1) 4. 

Society of Glass Technology (English). 
of papers at meeting discussing “ 
sign of Modern Glass Melting Furnaces, 
(3) 148 

Abstract of papers read at meeting, on ‘‘The 
use of zirconia in glass making and the 
charac. which this subs. imparts,’’ “‘The 
effect of compn. on the viscosity of glass, 
part III, soda-lime-magnesia glasses, and 
soda-lime-alumina glasses,”’ (5) 235. 

Abstracts of papers on the use of sillimanite 
in the glass industry, (4) 199. 

General meeting, April 22, 1925, (6) 300. 

London meeting, May "25-26. Abstract of 
papers, (8) 410 

Standards comm. for 1924—25, rept. of, (6) 295. 

Stoneware decorated by the china painter’s 
process, common, O (5) 220. 

Sulphuring on earthenware glazes, some forms of, 
D (11) 615. 

Summer meeting in Canada, 
itinerary, (6) 287. 

System (8) 411. 


brick relative 


Abstract 
The De- 


July 4-11, 1925, 


Tables, International critical. Numerical Data 
of Physics, Chemistry and Tech. Publ. 
announcement, (12) 711. 

Technical, comm. meetings. Federal Specif. 
Board, and advisory comm. from indus., 
(1) 30 

men in public positions, employment of; 


resolution by Board of Trustees, (10) 550. 
The 30th ann. of ceram. ed. Anal. of data re- 
garding ceram. ed., by A. S. Watts, (3), 
112. 
Ideal coép. between the universities and the 
industries, by A. P. Taylor, (2) 40. 
James H. Goodwin, sketch photo., (2) 57. 


Presidential Address, 1922, by Frank H. 
Riddle, (2) 44. 

Presidential Address, 1923, by A. F. Greaves- 
Walker, (2) 51. 

Presidential Address, 1924, by R. D. Lan- 
drum, (3) 102 

The beginnings of ceram. ed. in the U. S. by 


Edward Orton, Jr., (3) 89. 

The development of a ceram. course to meet 
the demands of the industry, by A. S, 
Watts, (2) 42. 

The future of ceram. education, (3) 100. 

Thirty years progress in ceram., by A. V. 
Bleininger, (3) 96. 

Three greatest achievements during the past 
30 years (in each of the industries of 
terra cotta, metal enamel, glass, heavy 
clay, refrac., whiteware and in ceram, 
art), (3) 124. 

What the industries want from the ceram. 
scientist, by R. D. Landrum, (2) 36. 

L. Evans, America’s first collegiate in- 
structor in ceram. chemistry, (2) 56. 


SUBJECT INDEX 


Tile, drain and hollow, flow sheets for manuf. 
from alluvial, sandy, glacial, and plastic 
clays, and from shales and low refrac. 
plastic fire clay, O (12) 665. 

Tunnel kiln, car, advantages over periodic kiln, 
considerations with respect to investment 
and installation, O (12) 668. 

Turner, S., appointed Director of Bur. of Mines, 
(12) 698 

W. E. 

‘ 710. 


S., honored by the glass indus., (12) 


University notes. 
Alfred Univ., faculty appointments of A. H. 
Radasch and D. W. McArdle, (12) 700. 
Registration and program for 1925-26, 
(12) 700. 
Ga. School of Tech. Registration and pro- 
gram for 1925-26, (12) 701. 
Ill., Univ. of. Registration and program for 
1925-26, (12) 706. 
Short Course in Ceram., (12) 707. 
Iowa State Coll. Registration and program 
for 1925-26, (12) 701 
Mass. Inst. of Tech. Course in ceram. 
engineering to be given in 1926, (12) 701. 
N. Car. State Coll enneee course 
for enamelists, (12) 70: 
Registration and for 1925-26, 
(12) 702 
Short course in clayworking and ceramics, 


(12) 703 
Ohio State Univ. Faculty appointments, 
S. R. Scholes and F. Westendick, (12) 
704. 
Registration and program for 1925-26, 
(12) 704 


Pa. State Coll. Registration and program 
for 1925-26, (12) 704 
Rutgers University. Faculty appointments, 
W. L. Shearer, G. C. Betz and W. R. 
Wyckoff, (12) 705. 
Registration and program for 1925-26, 
(12) 705. 
Sask., Univ. of. Registration and program 
for 1925-26, (12) 7 
Toronto, Univ. of Registrz ation and program 
for 1925-26, (12) 708. 


Va., Univ. of W. W. A. Koehler appointed 
head of Ceram. Division, (12) 709 
Wash., Univ. of. Registration and program 


for, 1925-26, (12) 708. 


Vocational and apprenticeship school at Onon- 
daga Pottery, (10) 560 
classes in ceram. to be established. U. S. 
Potters Assn. and Ohio Ceram. Indus. 
unite in work, (7) 342 
training in ceram., O (8) 372. 


Warping of flat ware in the glost kiln due to glaze 
compns. and firing, O (11) 579, D (11) 581. 
Waters, impure, tests on mixed Port. cement con 
crete made with, O (5) 236. 
Welding properties of glasses, a test for detg., 
D (5) 210. 
Workers, The Society wants ceram., (2) 62. 
diffraction meas. on soda-lime-silica 
glasses, (8) 411. 
method for quant. detns. of development of 
mullite in fired clays, D (10) 543. 
study of natural and artificial sillimanite, D 
(8) 374 
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Auger Machines 
Chambers Brothers Co. 


Automatic Brick Machinery 
Lancaster Iron Works, Inc. 


Automatic Cutters 
Chambers Brothers Co. 
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nited Clay Mines Corp. 
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Lancaster Iron Works, Inc. 


Clay Handling Machinery 
Hadfield-Penfield Steel Co. 
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Clay Miners 
Edgar Brothers Co. 
Paper Makers Co., (Inc.) 
Spinks Clay Co 
United Clay Mines Corp. 


Clay Storage Systems 
Lancaster Iron Works, Inc. 


Clay (Wad) 


Paper Makers Importing Co., (Inc). 


Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Paper Makers Importing Co., (Inc). 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Hadfield-Penfield Stee! Co, 
Mueller Machine Co., Inc. 


Cloth (wire) 
Newark Wire Cloth Co. 


Coal- (Bituminous) — 
Seaboard Fuei Corp. 


Colors 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Conditioning Machinery 
Philadelphia Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Conical Mills 
Hardinge Co. 


Controllers 
General Electric Co. 


Conveyors (Belt Cable) 
Lancaster Iron Works, Inc. 


Conveyors (Clay, Sand, Brick, etc.) 
Hadfield-Penfield Steel Co. 
Philadelphia Drying Machinery Co. 
Mueller Machine Co., Inc. 


Controllers, (Automatic Temperatures) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 


Crucibles (Filter-Melting-Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 
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Decorating Supplies 
Caulkins & Co., H. 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co, 


Roessler and Hasslacher Chemical Co, 


Vitro Mfg. Co. 


Decorating Kilns 
Caulkins & Co., H. J. 
Holcroft & Co. 


Dental Furnaces 
Caulkins & Co., H. J. 


Discs (Alundum-Porous-Filter) 
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Disintegrators 
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Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
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Dryers (Steam Pipe Rack) 
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Electrical Instruments 


Brown Instrument Co. 
Engelhard, Charles, Inc. F, 
> i par Co. 
Leeds & Wertheup Co. Harshaw, Fuller and Goodwin Co. 


& Co. (Jsco) 

ennsylvania Pulverizing Co. 

Electric Co: Meters (Recorders) - 
Ge. Roessler & Hasslacher Chemical Co. 
Engelhard, Chas., Inc. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc 


Fire Brick 


Enameling Equipment, Complete Parker Russell Co. 
Enamel Product Co. The Carborundum Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Flint 
Enameling Furnaces Eureka Flint & Spar Co. 
Caulkins & Co., H. J. Harshaw, Fuller & Goodwin Co. 
Chicago Vitreous Ename! Product Co. Innis, Speiden & Co. (Carrara) 
General Electric Co. National Silica Co 
Holcroft & Co. Pennsylvania Pulverizing Co. 
Parker Russell Co. 
The Carborundum Co. (Carboradiant) 
The Porcelain Enamel & Mfg. Co. Frit 
U. S.Smelting Furnace Co. Ferro Enamel Supply Co. 
Vitro Mfg. Co. Porcelain Enamel & Supply Co. 


Vitro Mfg. Co. 


Enameling Furnaces (Electric) 
General Electric Co. Fuel 


Seaboard Fuel Corp. 


Enameling Muffies 


Parker Russell Co. Furnaces 
The Carborundum Co. Caulkins & Co., H. J. 
(Carbofrax) Chicago Vitreous Enamel Product Co. 


Ferro Enamel Suppl 
Holcroit & Co. 
Parker Russell Co. 


Enameling, Practical Service The Carborundum Co. (Carboradiani) 
Chicago Vitreous Enamel Product Co. The Porcelain Enamel & Mfg. Co. 
Ferro Enamel Supply Co. U.S. Smelting Furnace Co. 


The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


ngelhard, Chas., Inc. 

Enamels, Porcelain General Electric Co. 
Chicago Vitreous Enamel Product Co. Holcroft & Co. . 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 

Vitro Mfg. Co. 


Engineering Service G 

Chambers Brothers Co. 

Hadfield-Penfield Steel Co. 

Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. | 
Equipment (Porcelain Enameling) Harshaw, Fuller and Goodwin Co. 

Chicago Vitreous Enamel Product Co Roessler and Hasslacher Chemical Co, 

The Porcelain Enamel & Mfg. Co. oe Desssiete Enamel & Mfg. Co. 

o Mfg. Co. 


Extruding Machines (Lab. Use) Granulators 
Chambers Brothers Co. Lancaster Iron Works, Inc. 


(When writing to advertisers, please mention the JOURNAL) 
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The best grade base metal 
is cheapest in the long run 


YNAMELING stock containing ap- 
preciable amounts of gases is ex- 
pensive, even though the purchase price 
is low. Imprisoned gases cause enamel- 
ing difficulties and losses. 


By ARMCO’S special manufacturing 
process, the gases along with other im- 
purities, are virtually eliminated, leaving 
a dense, homogeneous structure that is 
The world’s largest 
manufacturer of especially adapted to the vitreous en- 


special analysis iron a2 d 
and steel sheets for amei:er s needs. 


exacting uses. 


Uniformity throughout each sheet and 
each lot of sheets, is another important 
feature. ARMCO Ingot Iron is un- 
equalled for producing an extremely 
high percentage of fine enameled ware, 
year after year. 


Careful annealing minimizes warps and 
buckles, and the toothlike surface grips 
and holds the enamel. 


Always the same—always ideal for en- 
ameling. 


THE AMERICAN ROLLING MILL CO. 
MIDDLETOWN, OHIO 


Export: The ARMCO International Corporation 
Cable Address—ARMCO, Middletown 


—ARMCO 


TRACER MARK 
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Gold 
Drakenfeld and Co., B, F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co, 
Vitro Mfg. Co. 


H 


Hearths 
The Carborundum Co. 
(Carbofrax heat treating) 


Hygrometers (Electric) 
Engelhard, Chas., Inc. 


I 


Impervite (Refractory and Hard Porcelain) 
Engelhard, Charies, Inc. 


Infusorial Earth 
Innis, Speiden & Co. 


Iron (Enameling) 
erican Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp. 


J 


Jiggers 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Kaolin 
Edgar Plastic Kaolin Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kilns (china, 
Caulkins & Co., H. 
Holcroft & Co. 


Kiln Castings 
Lancaster Iron Works, Inc. 


olith 
aad Harshaw, Fuller & Goodwin Co. 


Pennsy/vania Salt Mfg. Co. 


Lehrs (Electric) 
General Elec. Co. 


Linings (Furnace-Refractory Block-Refrac- 
tory Plate, Brick and Tile) 
Norton Co. 
The Carborundum Co. 


Magnesite 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Manganese 
Harshaw, Fuller & Goodwin Co. 
Hy-Grade Manganese Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp. 


Mills (See under Ball Mills 
(See under Pebble Mills) 


Minerals 
Drakenfeld and Co., B. 
Harshaw, Fuller and Bae Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Moulds (Brick) 
neaster Iron Works, Inc. 


Muffies (Furnace) 
Norton Co, 
The Carborundum Co. (Carbofrax) 


Muriatic Acid 
Harshaw, Fuller and Co. 
Pennsylvania Salt Mfg. 
R er and Hasslacher Shemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


O 


Oil Burners 
Best, W. N. Corp. 


Opacifiers 
Harshaw, Fuller & Goodwia Co. 
Titanium Alloy Mfg. Co. 


Operators (Coal) 
Seaboard Fuel Corp. 


des 
Drakenfeld and Co., 
Harshaw, Fuller and Co. 
Innis, Speiden & Co. 
Corp. 
aper Makers Importing Co., (Inc.) 
Pennsylvania Salt Mfg. Co. 
Roessler and aetecier Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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OPA 


Florida is nearer the United States ceramic in- 
dustries than China. 


Niagara Falls is nearer than the Straits Settle- 
ments. 


Raw materials from Florida become Opax at 
Niagara Falls. 


Standardize on Opax and avoid high and fluctua- 
ting prices, uncertainties of supply, depletion of stocks 
and all the accidents and penalties of international 
trade. 


Any ceramic plant may enjoy—at once— lower 
costs, better operating conditions, better results, fewer 
redips, a finer gloss and a diminished scrap pile by 
specifying 


THE ULTIMATE OPACIFIER 
A DOMESTIC PRODUCT 


The Titanium Alloy Manufacturing Co. 


Ceramic Materials Department 
R. D. Landrum, General Manager 


6007 Euclid Ave. 3 33 33 Cleveland, Ohio 


(When writing to advertisers, please mention the JOURNAL) 
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P 


Pans (Wet and Dry) 
Chambers Brothers Co, 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Pennsylvania Pulverizing Co. 
National Silica Co. 
United Clay Mines Corp. 


Plate Feeders 
Chambers Brothers Co 
Hadfield-Penfield Steel Co 


Plates (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Prodact Co. 


Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Enamels 


Chicago Vitreous Enamel! Product Co. 


The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Innis, Speiden & Co. 


Pottery Machinery 
Hadfield-Penfield Steel Co, 
Mueller Machine Co., Inc. 


Pug Mills 
Chambers Brothers Co 
Hadfield-Penfield Steel Co, 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Hadfield- Penfield Steel Co 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pulverizing Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co 
Mueller Machine Co., Inc. 


(When writing to advertisers, please mention the JOURNAL) 


Pumps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co, 
Montgomery Porcelain Products Co. 


R 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Recuperators 
e Surface Combustion Co. 


Refractories 


The Carborundum Co. 
Norton Co 

Parker Russell Co. 
United Clay Mines Corp. 


Refractory Materials 
Parker Russell Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperatures) 
Brown Instrument Co, 
Engelhard, Charles, Inc, 

Leeds & Northrup Co. 


Saggers 
The Carborundum Co. 
Norton Company 
Potters Supply Co. 
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Founded 1869 


B. F. DRAKENFELD & CO. INC. 


50 Murray St. New York 


Sole Sales Agents for the 
Glass Industry 


American Smelting and Refining Co’s 


DENSE 
WHITE ARSENIC 


E. J. Lavino and Co's 


MANGANESE 
DIOXIDE 


Powdered—Granular—Pea Size 
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Sagger Presses 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


Screens 
Newark Wire Cloth Co. 


Selenite of Sodium 
Drakenfeld and Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Vitro Mfg. Co. 


Shippers (Coal) 
Seaboard Fuel Corp. 


Silica Brick 
Parker Russell Co. 


Silex Lining 
Hardinge Co. 


Sillimanite (Synthetic) 
Norton Co. 


Slabs (Furnace) 
Norton Co. 


Smelters 
Chicago Vitreous Enamel! Product Co. 
Ferro Enamel Supply Co. 
Parker Russell Co. 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Sodium Antimonate 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corporation 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Spar 
Eureka Flint and Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 


Spurs 
Potters Supply Co. 


Stacks 
Laneaster Iron Works, Inc. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld and Co., B, F. 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Tachometers 
Brown Instrument Co. 


Talc 
Harshaw, Fuller & Goodwin Co, 
Innis, Speiden & Co. 


Tanks 
Lancaster Iron Works, Inc. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 

Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance) 
Brown Instrument Co. 
Engelhard, Charles, Ine. 

Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tin Oxide 


Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 


Titanium 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
Engelhard, Chas., Inc. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co, 


Tubes (Pyrometer) 
Brown Instrument Co. 
Engelhard Charles, Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
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WILKINSON COUNTY 


‘“‘The Center of Kaolin 


ILKINSON County produces 65% 
of the clays mined in Georgia. 


Deposits here are sufficient to 
supply the needs of the fire brick, face 
brick, whitewares, oil cloth, rubber, paper 
and other industries for the next 600 
years. There is a variety great enough 
to meet almost any industrial need. 


From a single inactive mine in this county 
about 12 years ago, there has been de- 
veloped in Wilkinson County a prosperous 
group of clay mines, refineries, and brick 
plants, whose products are being shipped 
in large quantities to all parts of the coun- 
try. The crude and refined clays are 
used in the manufacture of tile, porcelain, 
whiteware, pottery, sanitary ware, re- 
fractories, paper rubber, textiles, etcetera. 
The county lies wholly within the Coastal 
Plain, and the clays are mostly of the 
Lower Cretaceous, which are the most de- 
pendable in character and thickness. 


The county is almost evenly divided by 
Commissioner Creek which flows in an 
easterly direction and is fed by numerous 
smaller streams from both the north and 
south, 


Commissioner Creek is on the 240 contour 
about sea level. The ridges flanking the 
creek on both sides rise to an altitude of 


Production in Georgia’’ 


300 to 350 feet with knolls or peaks above 
400 feet. This area is cut at intervals by 
the lateral tributaries flowing from the 
ridges. 

The mines and commercial outcrops are 
uniformly on about the 300 foot contour. 


The overburden consists of sand, red, and 
refractory clays, and sometimes fuller’s 
earth, and varies from 5 to 20 feet. The 
main line of the Central of Georgia Rail- 
way follows the valley of Commissioner 
Creek and being below the level of the 
clay deposits, plants may be located at 
the railroad and the clay brought to them 
by tram or industrial roads with the ad- 
vantages of having the grade with the 
loaded cars. 

The rolling topography of the county 
affords easy mine drainage and simplifies 
the disposition of overburden, while the 
numerous streams afford ample water for 
refining and other plant purposes. 

Yet, Wilkinson County is only one of 
fifteen counties in the great clay belt of 
Georgia through which the Central of 
Georgia Railway operates. The vast 
deposits in this region cover about 10,000 
square miles and are the most extensive 
in Eastern United States. They are 
mainly surface deposits and easy to mine 
at low cost. 


Write for these Bulletins: 


Directory of Commercial Min- 
erais in Georgia and Alabama 
along Central of Georgia Rail- 
way. 


Washing Tests of Georgia 


The Utilisation of Georgia Clays Clays 
jor Refractorses. 


Kaolin and Refractory Clay 
Deposits 1n Wilkinson Co., Ga. 


Georgia Clays for Rubber Filler. 


Utilization of Georgia Kaolins 
in the manufacture of Face 
Brick. 


Use of Sedimentary Kaolins of 
Georgia in Whiiewares. lers. 


Georgia Clays for Paper Fil- 


Distribution of Kaolin and 
Bauxsie of the Coastal Plain 
of Georgia. 


American Ceramic Society Annual Convention, Atlanta, February 8-13th, 1926. 


Central of Georgia Railway 


J.M. MALLORY 


GeneralIndustrial Agt. ‘GEORGIA 


CENTRAL 233 West Broad Street 


Savannah, Ga. 
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V 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Ww 


Wet Enamel 


Chicago Vitreous Enamel! Product Co. 


The Porcelain Enamel & Mfg. Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Drakenfeld and Coa., B. F. 
Harshaw, Fuller and Goodwin Co. 


Innis, Speiden & Co. 
Roessler and Hassiacher Chemical Co. 


Winding Drums 
Lancaster Iron Works, Ine. 


Witherite 
Harshaw, Fuller & Goodwin €o. 
Innis, Speiden & Co, 


Zirconia 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


BALL) ( 
SAGGER CLAY 
WAD | 


H. C. SPINKS CLAY Co. 


MINERS and SHIPPERS 


NEWPORT, KY. 


Write for samples 


Continuous Tunnel Kilns 
Vitreous Enameling Furnaces 
HOLCROFT & CO. 


6545 Epworth Blvd., 


Detroit, Mich. 


(When writing to advertisers, please mention the JOURNAL) 
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Special No. 6—Pottery 


The Revelation Kilns 


OIL or GAS 
Pottery Kilns, China and Glass 


Decorating Kilns, 
Dental and other 
High Heat Furnaces. 


Thousands choose the Revela- 


Furnaces, 


tion Kiln. 


Enameling 


Those who have used the Rev- 
elation Kiln longest are its 
most enthusiastic admirers. 


H. J. CAULKINS & CO. 


AMERICAN STATE BANK BUILDING 


State and Griswold Sts., DETROIT, MICH. 


SAGGER ROOM 


Grog Pans 
Pug Mills 
Sagger Presses 


Wad Mills 
Grog Screens 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


SLIP HOUSE 


Blungers 
Agitators 
Lawns 
Pumps 

Filter Presses 


GREEN ROOM 
Jiggers 

Pull Downs 
Cleaning Wheels 
Batting Machines 


(When writing to advertisers. please mention the JOURNAL) 


CLAY MACHINERY! 


GRINDING ROOM 


Clay Crackers 
Pulverizers 
Cage Grinders 
Dust Screens 
Pebble Mills 


GLAZE ROOM 


Glaze Mills 
Agitators 
Lawns 
Pumps 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 
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CLASSIFIED ADVERTISING 


Have You Any of These For Sale? 


Transactions and Journals out of Print 


Volumes 2, 5, 8, 9, 10, 11, 12, 14, 18 and 19 of 
the Transactions of the American Ceramic 
Society are out of print. As we have received 
several requests for these numbers $5.00 will 
be paid for each copy on receipt in the Secre- 
tary’s office. 


The January and June 1923 and the January 
and February 1924 issues of the Journal are 
also out of print; 60c. will be paid for each 
copy received by 


General Secretary, 
Lord Hall, O. S. U. 
Columbus, Ohio. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


7. 

6 
Price per Number to non-Members....... 2. 
Forms of application for -yxR yn e obtained from the Americam Treasurer eof the 
Society, Mr. Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 
Address orders and inquiries ral The Secretary, Society of Glass Technelegy, The 
Untversity, Sheffield, and. 
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OAL FACT: S 


“PLAY SAFE” 


An authority recently said: “if the 
production of Bituminous Coal should 
suddenly cease there would only] be 
enough ‘in stock’ to meet the country’s 
industrial requirements for a period of 
six weeks’ 


Now while we anticipate no serious 
curtailment of Bituminous production, 
—we believe that all Ceramic Plants and 
Potteries, would do well to ‘‘play safe”’ 
and stock up with *high grade Kiln 
Coal. 


*Meaning Seaboard Kiln 
Coal, which is low in Ash, 
Sulphur, and Volatile, of 
High Fusing Point, —and 
Non-Clinkering. 


South Broad St. Wc = Broadway 
Philadelphia DW New York City 
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THE PARKER RUSSELL CO. 


ST. LOUIS 


BUILDERS OF 
RO-MACK Enameling Furnaces 
HIGH TEMPERATURE FURNACES 
For all Purposes 


HIGH GRADE REFRACTORIES 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY - 


HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 
UNITED CLAY MINES CORPORATION TRENTON, N. J. 


Always as represented! 


EDGAR. CLAYS 


No matter when you buy our clays you will always find 
them running uniform and of a very high quality. 
They are always as represented 
EDGAR BROTHERS CoO. 

EDGAR PLASTIC KAOLIN CO. LAKE COUNTY CLAY CO. 
METUCHEN, N. J. 


USE “HY-GRADE”’ MANGANESE 


for surface and body coloring. We pay special attention to our 
200 mesh powder that will not “Cat Eye” in glazes. 


We mine and very carefully prepare every pound of our own 
product. 


HY-GRADE MANGANESE COMPANY, Inc. 
WOODSTOCK, VIRGINIA. 
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If you want pyrometer protection tube satisfaction 


USE 
Montgomery Hard Porcelain Pyrometer Tubes 


All Sizes and Lengths for either Platinum or Base Metal 
ouples 
The Best Liked and Most Largely Used 
Protection Tubes on the Market today 
If the manufacturer of your pyrometer equipment cannot supply 
you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANELIN, OHIO, U. S. A. 10-22 


Brick Making Machines 


Crushers Grinders Mixers 
Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pa. 


WATSON- STILLMAN SAGGER PRESSES 
MAKE BETTER SAGGERS 


at 


LOWER COST 


These Machines press 
saggers from solid wads 
ofclay. Our sagger dies 
have no joints to work 
loose or open under pres- 
sure, this insures a hom- 
ogeneous product and 
reduces to a minimum 
the losses in firing. 


Write for Balletins 
and fall information 


The Watson-Stillman Co. 


Showing a 50 Ton Sagger Press 
Outfit Complete equipped with 28 DEY STREET, NEW YORK 
dies for making Elliptical Sagger. Chicago, McCormick Building 


Philadelphia, Widener Bldg. 
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Write for this Catalog 


**Enamels, Equipment, Sup- 
plies.’’ The first complete 
catalog of enameling equip- 
ment. 


T. G. Brown, Gurney Fdry., says: “It 

is bound to be of assistance to enamel- 

ers. 


M. E. Manson, Rundle Mfg. Co., 
says: “I’m amazed at the way it com- 
pletely covers the field.” 

K. F. Ritter, Favorite Stove Co., 
says: “It is a pioneer in the enamel 
field and very useful.” 


Ask for your copy Today. 


The Ferro Enamel Supply Company 
Cleveland, Ohio 


VITROZIRCON 


The Ideal Opacifier 


ENAMELS_ - - | Enameling 
OPACIFIERS - - “isssware 
METALLIC OXIDES 


Pottery 


PREPARED COLORS | Industries 


GOLD PREPARATIONS] For the 
VITREOUS COLORS Decorator 


VITRO MANUFACTURING CO., PITTSBURGH, PA. 
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W. N. BEST 


Oil Burners 


The BEST Since 1890 


Write for catalogs and list of 
users in the Ceramic field 


W. N. BEST Corporation 
11 Broadway New York City 


JOURNAL OF THE 


1816 CLD 1925 


“Over a Century of Service and Progress” 


South Dakota 


FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and thorough 
chemical control. 


Capacity up to 300 Tons Daily 
We solicit your inquiries 


INNIS, SPEIDEN & CO., Inc. 


Importers, Manufacturers, Exporters 


46 CLIFF STREET NEW YORK 


Branches: 
BOSTON 


PHILADELPHIA CHICAGO 
CLEVELAND GLOVERSVILLE | 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PENNA. 


Pure Canadian Potash Feldspar 


Potters Flint 


SALES OFFICE 
323 Fourth Avenue 
Pittsburgh, Pa. 


Placing Sand 


— 
— 
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CERAMIC 
INDUSTRY’S 


The best Asset of the Ceramic Industry 
is quality of product and quality of prod- 
uct is largely dependent on properly 
prepared Materials. The American Wet 
Grinding Pan does its work thoroughly, 
quickly and cheaply. This is an unus- 
ually well built, dependable unit. Long 
on service. Light on power. Ask for 
Bulletin. 


We build a complete line of machin- 
ery for Ceramic needs. 


The Hadfield-Penfield Steel Co. 
BUCYRUS, OHIO 


g93°| |750°745° 753°| you had 


890° 
886° 1030° six scat- 


tered pyrometers 


simultaneously, the 
Engelhard Recorder 
would still be BETTER 
than you because it 
clearly and accurately 
RECORDS the six obser- 
vations—all at the same 
time and on ONE chart. 


It is indeed a remarkable 
instrument. Let Bulletin 28 
tell you all about it. 


Chas. Enégel- 
hard, Inc., 


° 
950" 39 Church St., 
945 New York 

° 
— Factory: 
952 Newark, N. J. 
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PROFESSIONAL 
DIRECTORY 


CERAMIC 
BREVITIES 


THE SHARP-SCHURTZ COMPANY 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


KARL LANGENBECK 
Consulting Ceramic Engineer 
1625 Hobart St., N. W., Washington, D. C. 
Competent men for responsible 
positions in the clay 
industries, available. 


The Brown Instrument Co. announces 


the oouing of a Los Angeles Branch 


at 363 New High “eo Angeles, 
Calif., with Mr. S. odfrey, late 
of The Braun AA District 
Manager. 


Articles of incorporation having been 
filed in California, this com will 
carry stock and conduct its own ac- 
counti direct with its customers. 
Users of Brown Pyrometers, Record- 
ing Ejectric CO: 
eters, Electric SO: Meters, Pressure 
Gauges, Tachometers, Draft Gauges, 
etc., will appreciate this new Branch 
ce. 
A complete Repair Department is 
maintained and customers are as- 
sured of thorough Brown Service in 
every way. 
They also a the opening of 
the following office 
Indianapolis, Ind., 21 5 East New York 
r. R. reen, in charge. 
Cleveland, Ohio, Room No. 1108 
Hippodrome Building, Mr. G. S. 
Frazee, in charge. 


THE WOLVERINE PORCELAIN 
ENAMELING COMPANY of De- 
troit, Michigan is planning further 
additions to the present plant. 
Two furnaces, sixty inches wide by 
one hundred and eighty inches long 
and additional sand blast equipment 
will go into the new building which is 
being erected. Approximately One 
Hundred Thousand Dollars will be 
spent at this time. 

The plant is operated under the 
management of the Porcelain Enamel 
and Manufacturin Company of 
Baltimore, which com 
is successfully operating large pla 

in other cities throughout the United 
States. 
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Your inspector will see the profit 


The enameled parts that pass his inspec- 
tion bring back profits. There will be a great 
many more perfect pieces if you use Toncan. 


The utmost care is used to prevent dis- 
tortion in Rolling Toncan Sheets. They are 
slowly and thoroughly annealed to remove all 
chance of strains in the metal. 


These precautions, and the natural stiff- 
ness of Toncan at high temperatures insure a 
minimum amount of warping and distortion 
in the fusing process. 


Toncan is as free from internal defects as 
ironcanbemade. The surface is smooth, clean, 


fONCAND> slightly open. It grips the enamel firmly. 
<CONCAN 


Acquaint yourself with Toncan results in 
your own plant. We will be glad to cooperate. 


UNITED ALLOY STEEL CORPORATION 
CANTON, OHIO 


New York Chicago San Francisco 

Syracuse Detroit Indianapolis 

Cleveland Pittsburgh Portlan 
Philadelphia 


TONCAN ENAMELING SHEETS 
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LANCASTER 


| | 
Other 
Lancaster 
Products 
AutoBrik 
Machine 
AutoClay Cleaner 
Granulators 
Disintegrators Reclaiming Abandoned Clay Banks 
Crushers Limestone, lime pebbles and similar lumpy chemical 
. impurities often constitute such a nuisance that 
Steam Pipe Rack entire clay deposits must be abandoned. 
Brick Dryers The Lancaster AutoClay cleaner now makes it 
possible to reclaim such workings. It turns stony 
Cable Conveyors clay into clay of paw quality—free oe. lime- 
. s stone, pyrites and other lumpy impurities t oes 
Winding Drums the job in the only os way—by the wet plastic method. 
Belt Conveyors It is a sturdy machine, has great capacity and is 
- quick and economical in operation. 
Brick Moulds Full particulars furnished on request. 
Clay Storage Let Lancaster Engineers _ solve your clay 
Systems preparing pro 
Clay Cars 
Kiln Castings “LANCASTER IRON WORKS, In Inc. 
Tanks and Stacks LANCASTER, PENNSYLVANIA 
BRICK MACHINERY DEPARTMENT JAMES P. MARTIN, Manager 


QUAL 


After an exhaustive study of the requirements of the Enameling 
Industry we are producing: 


WABIK METAL 
SPECIAL VITREOUS ENAMELING 
SHEETS 


Unlike ordinary steel sheets, warping and blistering is reduced 
to a minimum, thus increasing the Enameler’s output and profit. 


Many of the leading plants now recognize ‘‘WABIK METAL” 
as the supreme stock for that beautiful permanent lustre which 
is so essential in Table Tops, Stove Parts, Refrigerator Parts, 
Signs, etc. 


THE MANSFIELD SHEET & TIN PLATE CO. 
MANSFIELD, OHIO 
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SERVICE TO POTTERS 


We Manufacture— 


PINS 

STILTS 

THIMBLES 

SPURS 

SAGGERS 

CRUCIBLES 

TILE for Decorating kilns 


We Sell— 


BALL CLAY 

SAGGER CLAY 

WAD CLAY 

GROUND FIRE CLAY 
BITSTONE 

FIRE BRICK 

IMPORTED PARIS WHITE 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


99.97% Pure Silica 


The National! Silica Co. 
OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


140 Silk Lawn Test 
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Twelve Carboradiant Furnaces are in the plant of The Wolff Mfg. Co., Chicago 


Far Greater Efficiency 
With Far Greater Economy 


THE CARBORADIANT FURNACE 


HE history of every Carbora- 
diant Furnace installation has 
proved that here is an enameling furnace 
that gives a greater production of better 
burned ware at less operating costs. 
It saves on fuel — it effects an economy 
of labor costs —it speeds up and increases 
production. 
The Carboradiant Furnace has revolu- 
tionized enameling furnace practice. 
This is the furnace that heats by radia- 
tion —there is no muffle. 
It heats by radiation from the combus- 
tion chambers of Carbofrax built in at 
each side of the working chamber. 


Perfect combustion takes place in the 
Carbofrax chambers—no gases, soot or 
smoke to cause spotted ware — 

A clean, uniform heat from door to back 
is the result—a constant, steady heat 
under absolute control. 

There is no other refractory that has the 
high heat conductivity of Carbofrax 
—the Carborundum Refractory. 
Therefore, in the Carboradiant Furnace 
there is a uniform flow of uniformly dis- 
tributed heat permitting the loading of 
the working chamber to fullest capacity. 
There are no “hot spots” in the Carbo- 


radiant. 


Our Sales Engineering Department will gladly consult with 
you in the matter of a Carboradiant installation in your plant 


CARBORUNDUM REFRACTORIES 


Brick and Tile for Boiler and Furnace Settings ; Muffles for Enameling Furnaces ; 
Hearths for Heat-Treating Furnaces ; Cements for all High Temperature Work 


THE CARBORUNDUM COMPANY, PERTH AMBOY, N. J. 
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Grinding Problems? 


Have You One? 


If it is one of small quantity 
production, we recommend 
the Hardinge Conical Batch 
Mill. 


For large quantity grinding, 
we recommend the Contin- 
uous Conical Mill. When 
equipped with air classifier, 
a product of any degree of 
fineness can be secured. 


YORK. PENNSYLVANIA = 
RANCH 


NEW YORK. N. BROADWAY 
LONDON, ENGLAND; 


Hardinge 
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Electric vitreous enamel 
furnace equipped with G-E 

Units and 
Temperature 


Direct-Heat 
Automatic 
Control. 


G-E Industrial 
Heating Specialists 
will gladly help you 
work out a better 
vitreous enamel 
furnace plan— 
through the proper 
application of elec- 
tric heat. 


JOURNAL OF THE 


Electric Vitreous Enameling 


Improving the product and reducing the cost of 
production are actual facts in the application of 
electric heat thru G-E Direct-Heat Units to 
vitreous enamel furnaces. 


G-E Direct-Heat Units in your furnace mean 
no muffles to sag or break—no combustion gases 
and dirt—elimination of rejects due to spoilage 
by furnace—decreased labor for operating—and 
minimum upkeep on equipment. 


G-E Direct-Heat Units radiate quick, clean heat 
direct to the charge—electric heat so uniformly 
distributed throughout the furnace, and so accu- 
rately controlled that the maximum speed and 
highest quality of vitreous enamel are obtained. 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all large cities 


GENERAL ELECTRIC 
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Two views of an enameling fur- 
nace, one showing a load of stove 
panels (right) just after being 
drawn out. The fork at the left 
carries racks loaded with panels 
ready to be put into the furnace. 


ALUNDUM ENAMELING MUFFLES 


Alundum is electrically fused alumina pro- 
duced in an electric arc furnace. Alundum 
muffle plates are mechanically strong, chemi- 
cally inert, have high heat conductivity, and 
are for these reasons ideally suited for the 
construction of enameling furnaces. 


Repeat orders for Alundum muffles like the 
one in the furnace shown on this page are the 
best evidence of satisfactory performance. 


NORTON COMPANY, WORCESTER, MASS. 


R-253 
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Drying Clay Products 


THE “HURRICANE” WAY 


“Hurricane” Automatic Mangle for Ceramics 


Quicker More Profit 
Cheaper For you 


For more than a quarter of a century “HURRICANE” Dryers 
have justified the judgement of manufacturers seeking the highest 
possible value in drying equipment. The advantages of Convenience, 
Operating Economy and Quality of Product are assured when your 
work is done the “HURRICANE” way. 


Our Engineering Department will communicate with you upon re- 
quest. No obligation involved. 


WRITE FOR FULL INFORMATION 


THE PHILADELPHIA DRYING 


MACHINERY COMPANY 
Ceramic Drying Machinery 


Stokley Street above 


Philadelphia, 
Westmoreland Pa. 


Canadian Agents: New England Agency: 
Whitehead, Emmans, Lid. 


Montreal 


Hurricane Engineering Co. 
53 State St., Bosten, Mass. 
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ENGLISH AND DOMESTIC 


QUALITY 


POTTING 


CLAYS 


| Paper Makers Importing Co., Inc. | 


EASTON | PENNA. 
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Think this Over 


What is the cost of your mounted 
porcelain enameled parts? 


That is the basis on which to compare porcelain enamels. 


It is the basis on which you have to sell and on which 
your costs ate determined—So! It is the logical basis 
on which to buy. 


We solicit the opportunity of showing you the economy 
and quality of Pemco porcelain enamels-~just ask us to 
ship you a quantity of Pemco enamels, sending one of 
our service men to demonstrate it. There is no cost or 
obligation involved. You are to be the sole judge. 


PEMCO ENAMELS ASSURE SUCCESS 


The Porcelain Enamel & Mfg. Co. 
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